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. A O ttU to i/vliom' these presents shall <^ome, &c« 
4low KKaw YB, Aat in compliance with the said pro- 
-^sQ^ I the said WiUiam Congreve do declare tibat my 
ki;^i3ition ^is descrS^ ' in manner following ; tikat is to 
say: The new principle or system of measuring time. 
Had eottistni^&g clocks and chronometers^ which is the 
basis of ^s patent, is founded on certain modes, here- 
Aoafter speciSted, ,of d^^tacking the tu»e«measurer from 
the £rst mover for an extent of duration far beyond * 
any dii&g ever yet effected or proposed, and which i^ 
«ot oonfined' within the limits of ordinaiy detachments. 
Thus, the only detachments hi&erto effected have ^V' 
tber been limiiied to a period somewhat less titan ^bt 
• V^'L.KIY* — Second SERIE3. B sipallest 



S PaieMfor a new Ptiiictpk of measuring Tin^j 

smallest poi^lipn of *.time< iiidmfctfd by^he ribratioas of 
their time-Dieftsnrer, smd^hate tberefbm seldom been 
extended beyond seconds ; or they have been effected 
by the intervention of an auxiliary power between th^ 
first: na^ver and the time^maafiuror,. which inde^ ought 
te^rcely to be considered as falKirg within fde claSs of 
detached movements, as the time-measurer when dis«> 
charged from the maintaining power is, in this case^ 
still combined w^th another forde^ JBot by the system 
here specified, the duration of the detadiment of the 
lime-measurer frc»n the first mover may^ without. 4hfi 
. interventibn of any interme&ate powter, becxlifiiided.tb 
a period comprehending any number of the smaller por- 
,tiBns <^ time indicated byv the tinie-meiBUBtirer; in oi^er 
^Bds, the time-meastirer'shaU indicate -seconds, Or Uny 
-fmaHer division, and yet 'it ^^11 be abdi^utdy detached 
from the maintaining ^ower for a peiriod of one or mor^ 
minutes. ^ : . - 

This, therefore, gives a most distinct and definable 
character to this new mode of measuring time; the 
leading property of which is, at new and extiemely ex- 
tended detachment, and whic^ T havie ther^re deBcT* 
minated the; mode qf extreme deUukmenL Before I pfO'* 
ceed,. however, to the sevi»ral fAaas for effectiiig st, I 
shall briefly ^tate its principal advantages.. 

The great diffipdlty of combining the actions of th^ 
regulating principle of clocks with the maintaiaing 
power, so that the- regulating organ should be operated 
upon freely and uniformly by the pnre action, of grsvity, 
neither accelerated nor retarded by the non*4ice6rdancr 
of th^ first mover, has long* since pointed out diat tht; 
only true system of effecting* this ^esideraitaiv was by 
4etaching th«m> as much a» possible; wber thtfn by 

'combiioatioiH 
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QOtdbiniiiimi; 'Wkh tk* cordiBary regalailors^-thatis'.to 
svp) with die oomaiOB pe«daliim orbuknce^wlieeV the', 
extent 4»f this prinaijile «of <kt^htaenty as lil|«64y oIk 
served, is extremely limited ; for, as with the most j^er^- 
feet detauthed escapemeDt in -use^ the ntaititaining power 
is allowed to acton the pendulum- for^a certain povtiea' 
of erery osoiiiation, itfoUows, that wkh the conunoii: 
pendulum ^it would he extremely incomrenient to^delaok 
the iirst power for: an interval much longer than a se^^ 
cond, in sohigh a law do the lengths of pendulums m^ 
crease.tts to their times ; so that to obtain a detachment' 
of 2" would require a pendidum qf 13 feet 0,512 inches 
in length ; to obtain one of a minute would require- nd - 
lessa length than4ftl,738 -feet 4y80a.-inches ; the first 
therefore, whi^h would sdll be v^ limited as to any 
important ^orreqtion' in its eiSect, would be of a most 
iacon«euient, and-tbe ktter of an impossible length: 
By adopting the mode of this patent however^ it will 
be iaund that such^ or even a greater extension of de«^ 
tachment thaa a minute is -practicable without any dif* 
iiculty €3fs inconvenience whatever^ and even in a 
^QEtaUer space than is required for the common seconds 
clock.. , = 

The. next geneval advanta^ is, that a clock made oh 
this principle of extrefbe detachment, requires a much 
less first power than a common clock, lor the power of 
the former may l>e organized so as to rest altogtber for 
intervals of minutes,i and to <be limited when- in action 
to.less than li^alf seconds, between those intervals^ white 
that of the latter is constantly exerted every second*; 
necexthelesSj^ themaintSiihing power of the former need 
not have more, to perf<»rm every minute than the- other 
fa^^eveiy. ste^mL It follows, therefore^that a clock 

B Z may 
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- AgP^iBi .the KHl^e 0f.e3^CQQa detaebmeirtt b-jr dimi^ 
9i§bip^t)|^q9^i^^.Qtf 't;be first foirce laso great a de^ 
|PC6§^ jyid by . the jeonstwt state ,of repose vhick k 
'gl^M^^^ in th€> trmn ctf.. the clock, reaawes. dauMGl 
^SLtifely the strain ^Iknd itt^x^n to.whidk the works e£.a 
C9i9^i(H>iK. ^](Q€k afe 9iubj0ct;.S!Q that, th^ wear, .of ibo 
y^t^t 5^1odk be<^oi9es j^Qxt to uQtiung^ mid it caa ^SeuBse-^ 
fDT^ scs^celj €^r require the a{}^eaiiaat>£ oil^ jor get^ 
9^t of order., . ; , ,.»;;.; 

So also tjpp- system f^ :detack|iie»t wiU be fovad 
greatly to dloaplify the ttain: it) fmM:, the grefkter.tbe 
f^;Ktj^nt of thQ de^chiQien^ the )i]pjiref simple will it be/ by 
^^F]a]^gc.frQm inin^t^s^ins^tead ^.seconds. Nolmdit 
Ita^^dtng which, hQw^tvei^ the se<iQods, or ^ay kss AWi^ 
sicfQ of \m^i . m«y beio^ti^ted with .as muolt teesoisaey 
as ii> 4^ 11)^9 eoiii^Ucated tinia of the. commoo time-f 

; jg^cj^ %^ lire the graeml admiitagesjofuthift. patent i 
and whether they be viewed with reference to the es:# 
lent of thie detaehiheat or tlm dhuinution of the main^ 
^a^pg ppw^r require^ tibe incieaae of tim^^ the r^iic* 
tion of friction^ and wear in tike wcvrkis^ or th^ sinplifi* 
cation of the traipi I conoeive tbat.i^. fartfaei^ discitsakitt 
/of the principles is necessary with tbosje who are at aH 
^M^nye^mit with the^prtnciples of time-^keepin^ to con^ 
^if^ them ^at the attsinment of these points, is of the 
\^most importance, to the final perfection of a true meav 
s^re of time« I shall therefore now pvoce^-to the [^e% 
eiiipatipn i>f tbfi first plan which I bare^ practised ^or 

theiir. 
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tiieixr maoompliBiluneiit ; and kere I have introchi^d a 
nem tnodifitfatibn of the iLCtiott 6f gravity a» applied tti 
tuKC^fanpiiiigy^ by taldbg ^^ the time-measurer ^^ a per- 
&ct}y*det9ehed body, deseeding freely dbwn an m^ 
dmBd plane .^'' which modiftcatioir, aMiough it has ne- 
Vie* yet been sfppKed to -the nieasurement of' time, is arf 
iBHimtaftite ifi its opera^idns as the oaciUations of a pen^^ 
dirti^n, and is in fa<et -governed by the same law. The 
extratti^ detiackm^Ffift of -ivkich k is capable, and. certaiti' 
9^Qt\&c advanti^as, which the \pendulum' does not pos- 
se^ iiave pointed it out to me as ai^ important agent ttt 
tbe measureintent of time. 

t The following are several different modes^ in which T 
have applied this new regulating organ for the accom-' 
pUdunent of this patent. 

Figs. 1 and 2 (Plate I.) shew the dial and frame plate^ 
0^ an eight-day spring* dock, having a small tube a 5,' 
six inches long, containing a steel ball. This tube and 
ball sherve the purpose of a pendulum 7 feiet 4,038 inches 
m hHigth> marking exactly forty beats in a minute. The' 
lube is connected with the train merely by an arbor and 
pihiioifi and behig a little inclined the ball runs from a. 
to by whei'e it discharges, by striking against it, a small 
i^pring detent dy that^holds the tube in the position ah^ 
when being so discharged the tube makes a half revolu- 
tion froih fr io A, and is caught agairfby the same detent 
TTiO ball being thus brought back to the upper end runs 
jiown again, and sti'iking away the detent, repeats, its 
half jpevoiutioik as before. This tube may be in part 
considered as a revolving jpendiilum where the centre of 
gravity osciflates, but tfae system revolves ; and where 
the time is measured partly by an oscillation, and partly 
by the 4escent of the bsill do^ tl\e plane. 

Th^ 



6 Patini fn^ « vxi» 'Pnrt^ky^ m^amvmg. Time, 

The clock is at rest while the hftll nins« .fixnn a to 61 
that is. two*1^itds of the whole time ; . and a tube of vsk: 
inches, thus producing beats as slow as a commoii pen^. 
julum 7 feet 49.038 inches in length, is consequently ini 
that proportion so much less liable to. the expansions 4>r 
contractions of temperature. AU the esc^enmtit^woek' 
:iIso is here ayoided ; a common steel pimpn.beliiig.aub-. 
stituted for it, the effect of the escapement being proH' 
dnced by the descent of the baU. This property, peca«., 
liar to the new regulating organ here specified, is un-^> 
doubtedly a very important one, from the greajt nicetyi 
required in the construction of escapements, and .th%: 
comparative simplicity of making a common pinioi^ 
which here answers all the purpose. 

The time is regulated by the small hand at C, Figs, l; 
and 2, which by moving the detent d higher or lower 
diminishes or increases tfie inclination of the tube> andi 
with it the time of descjent;, 

fig. 3 is the face of a clock similar to Fig. l,^bttl; 
l|i9.ving a small wheel a & instead of the tube, connected; 
with the ti:ain by an i^is and pinion as before* Thia^ 
wheel contains a series of indined plaiK;s AJ^yzub^ 
which being held in a given portion by a small spring . 
dietent d^ as in the former case, the ball unlocks th^ 
wheel, and the time is regulated as above. 

. In thi£^ application six seconds are consu^ied in the 
running of the ball from ax^b, and \x\ the shifting- of 
the wheel ha\f round for a fresh run of the balU This 
index, therefore, makes ten beats in a minute, or fivei. 
whole revqlutictfis ^ and the whe^l occupying not mprei 
than half a second in shifting, ^e first mover and train 
are at rest eleven-twelfths, of| the whple time; dmring 
-which proportipya of time the regulating organ is entirel]^ 

detached, 



'^etaebed from the mfdntainihg pofwer^ and tbas in a 
xlock, not. larger ^ban a smaU table clock, the detaeh* 
/ineat is carried to as great an extent as by means of 
the best dekaohed escapement hitherto made it could be 
withna coauaoh pendulum of 116 feet 8,608 laches in 
dy^ngth* 

Fig. 4 is a clock in which the detachment is carried to 
aatiU greater extent 

a i^ Fig. 4, is an inclined plane, fourteen inches long 
and eight inches wide, having thirty grooves cut in it, 
as shewn itr plan Fig. 5. Along these grooves a small 
hall runs from /is to 2^ or from c to «?, according as the 
plane is inclined one way or the other. Now this plane 
is calculated at a certaiA inclination to give eixiactly one 
iniilnte Jbr the time of the ball's motion from one end 
\>i it to the other, wher«, having arrived at the lowest 
point, it strikes a lever n, connected with the detent e^ 
iuMl unlocking it, the maintaiiiiiig power is allowed to 
act for a moment for the purpose of shifting the plane 
i(whieh is most accurately balanced on a knife-edge) iino 
the position Cfif, that die ball may run back again in 
another minute to theopiposite extremity of the plane, 
^here it 2^ain unlocks the same detent by a corre- 
i^ondiBg lever m connected With it. The velocity of 
jthe bail is no grietater at the bottom of the plane than at 
the end of the first groove, fof the acceleration required 
in each grocfve is destroyed by the sdialt brass deflectors 
izzz, &c^ Fig, 5'y at tiie end of each groove, which turn 
liie ball inta the opposite direction of each succei^ing 
groove 3 neither is the ball albwed to stop the least in« 
itantof time during the shifting of the plane, but is 
iauaisdiately thrown back on its return by the ac^on of 
i imaH crooked arin^ so regulated, 'by its form and pres« 
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iiBinneas mstoBtly upon tbe'JbaUV stdkioi^ die kmr id 
ibfovr U baqft, and keep itmoVw^loik ita. retum until 
' ibt ibifidng of tbe fdaae is complete^ with' the nuean 
c^locsty of its motion oa the plane, w^n so ^flasd; dp 
/diat no inequality, produced by the fyrst^ poiver in.jtbe 
time of the plane's shifting can make any variation ih 
.the .i^olctime of the halTs jnotton from ome eild of'- the 
pla,ne to the other ; for, whether she plane rises Sastet 
or slower, the faaU always returns at tfaeisafti& rat^ with- 
>iit a moment's pause. .; 

.; . Tiiis consection is, indeed, almost auperl^ttous ; &fr fin 
4b£ very dtiort.and raire action of l^e maintaining poiiser, 
cdniSng the .ahnostin6taaaJ:aneoi]is/ lifting of the ^aafe 
^mee a mmiite only, any inecpiality that can possiUy 
taxise with ordinary igood workmanship inast be nte^t to 
AO^ing, and dan- hardly prod\ice a sensible effect in. the 
longest period of going. Jtsihews, however, ih^it the 
principle of extreme. detachimeixt may in tibis applicaJbiott 
tie made absolixtely pecfect, ioasnmch as neither the 
dOEKNtion of the ball ih its progness xdong the plane, ndfc 
&% the moment of its departure on its return, is in the 
least influenced by the first mover. .The time of shii^ 
ing the. plane is not 8o>]nuch se half a secospd; th^e«- 
^re the first power of this clook is at rest, and .the 
whole train in a .state.. of xepose more than one huadarod 
and nineteen hundred and . twentieths of the iwhole ixi^ 
^x^te-, that is to say, dl connectbn with the moving 
jpQlfrar is as loiag suspended .as eould be.ef&cted on the 
ordinary principle of deiatchmaeiKt with a pendulum <£ 
the enormous itnd impossihle length of 11,7^8 fe^ 
4^809 inche% which if it were piatQticable would viborate 
winut^s. Yeti notwithstanding tins ext^reme detaoh^ 
mem ^ the patent obok, the ;amaUest portion of the 
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intemiedhite time^ may be indicated by tbe beats of th(j 

-I . • ■ 

ball or time-measurer ; which, as stated at the coip-. 
meneement of this specification, is the great charac«, 
teristic of this new mode of detachment. This is ef- 
fected by a bridge or bridges, iCcffy across the plane, 
under the arches of which the ball passes. The figures 
indicating the division of timov^thus shewn are made to 
shift according as the ball runs froni right to left, or 
from left to I'iglit, i^o that they may always be read the 
way the ball moves ; thus the time may be read otf in 
seconds, or smaller divisions, with the greatest accuracy 
as the motion o,f the ball is nearly uniform, all' accele- 
ration in passing ^down the place being destroyed^ as 
already described, at the end of each groove. 

To explain, the remaining parts of this clock— the cir- 
cle M shews tlie minutes, advancing one every time the 
plane shifts, and the minutes being driven directly from 
the Bdoving power P. l^he ctircle H shews the hours 
which are driven from M. 11 is the regulator, being the 
means of connection between M the minute hand and 
the pliane, which is effected by a crank and rod x y\ 

' . * * - 

Every time^ therefore, the ball unlocks the plane, R is 
allowed to make half a revolution, which gives the time 
to both minute and hour hands; the circle R therefore 
is graduated, and has a hand which adjusts the distance 
of the crank from the centre of the circle, by which 
adjustment the inclination of the plane is varied^ and 
witli it the time. 

Tlius in the space of a mod eratel)''- sized table- clock 
a time-piece is constructed, tlie vibrations of the regu- 
lating orgaii of which are as slow as those of a pen-* 
dulum 11,7':^' feet 4,800 inches in length, by which tlwi 
first po'wer is so resened tliat the weight or spring of a 

Vol. XIV. — Sjicond Series. C commoii 
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common eight-day clock may be made to carry it 48.0 . 
days ; neither is there any friction or ipotion in its train 
fox one hundred and nineteen hundred and twentieths of 
the whole time of its going, while the train itself is also 
considerably more simple than that of a common se- 
conds tilock. 

It is evident there are innumerable varieties of con- 
figuration in the application of this principle, which it 
is impossible to specify or even to anticipate, but which 
must nevertheless be integral parts of this invention, if . 
they in any shape accomplish the mode of measuring 
time by means of the extreme detachment hisre spe- 
cified. > 

To attain this, therefore, it cannot be lawful for any 
one to make use of any .body, whether spherical, cylin- 
drical, or conical, moving on any inclined plane, how- 
ever the same may be combined with anymacliinery or 
clock-work whatsoever ; whether the plane be simple or 
complex, cqrvilinear or rectilinear; whether it vibrate 
or revolve ; whether the body moving down it be a sim- 
ple or a compound substance, consisting of one or more 
parts ; whether it be a fluid or a solid, or a combination 
of 4)oth. 

Various modes also may be introduced for the com* 
pensationof theiexpansions and contractions of tempera-, 
ture, either in the detent or in the rod xy^ which it is 
not necessary here to specify; but it should be ob- 
served, that an inherent power of compensation is com- 
bined in the very principle itself, for as tjie plane ex- 
pands so also does the ball, and vice versa ; the ball 
therefore moves quicker as its coucse is lengthened, and 
slower as it is shortened ; because the vertical distance 
of the points of contact from the centre of gravity of the 

ball 
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ball increases with the expansion^ and decreases with 
the contraction of this hall and plane, so as to accele* 
rate the motion of the ball in the first case, and retard 
it in the second. It appears, therefore, that this inhe« 

ft 

i*etit property may, by a due proportioning of the dia- 
tneter of the ball and the matter of which it is formed 
to the mean length of the plane and its component ma- 
terials, be so adjusted as of itself to produce a perfect 
compensation. 

And, lastly, with respect to the workmanship of clocks 
made on this principle, it appears that less attention to 
it is required than in common clocks ; for as to the train, 
it has so little comparatively to perform, Bnd so little of 
jthe measure of time has been shewn to depend upon it, 
that any want of superior workmanship must be little 
felt ; and for ordinary purposes therefore even less than 
ordinary accuracy must be sufficient 

And as to the plane, ais any inequality in the ^surface 
or irregularity in the first formation of the grooves must 
always similarly recur to the ball in every descent, it 
follows that no such circumstances can destroy its true 
measure of tinpe; but should any change in the surface 
of the plane o^ in the form of the ball take place in a 
length of time, such change must be for the better, 
^ince the edges of the grooves will become more and 
more even and polished as the ball travels ; and the 
ball will wear itself into the most perfect sphericity, as 
from its rolling over at the extremity of each groove by 
means of the deflectors zz z, Fig, 5, its axis of motion' 
is constantly Varying; it, appears, therefore, that no 
fart of the truth of the action of such a clock depends, 
as is the case with the present system of good time- 
keepers, upon the' excjuisite perfection of theiV work- 

C 2 mansljiip j 
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manship ; neifh^ does it depend upoQ any p|^r)tic)il»ly' 
nice adjustment or prese^atiop pfpo^ition^ for altJlQi^ 
the clock be placed out of the true level, 30 .tl;)at tbe 
plane in shifting becomes, more inclined one w^y thfin 
the other^ still it will be found that what the b^U b^ 
gained one way it will exactly lose the other^ and ihsx% 
therefore the result of every* two librations of the plane 
must (in any position in which th^ ball will continue its 
motion both ways) be the true measure of the sum of any 
two consequent periods of its <course, a principle of ^If 
correction which dofes not exist in co{]amon pendyliim, 
clocks. 

The nexjb application of this \\ew mo()jifipation of the 
power of gravity for the measurement of timt? which I 
proppse to specify, is that in which pppo balh are used 
instead of one^ as in the cases hitherto explained, 

A B C, Fig. 6, is §L wheel attached to the tr^n pf the, 
clock by an axis and pinion similar tQ th^t in Fig. ?» 
having three tubes A B, B C, ^^d C A, ^nd two ha^lls. 

Suppose the two baUs at 1. an^ 2, then will the wheel 
oscillate slowly till the balls are bf oiight nearly into the 
position 2 and 3 by the simple operation of gravity ; and 
suppose that at fiiis period the fijrst njpver Ip allpwed u>. 
act for an. instant to throw the wheel ^ little f?uther 
round, so that the upper tube becomes in ^ small de^ 
gree inclined, the ball will then run to the other, ex- 
tremity $0 ^s to restore the first position 1 atud 2, which 
* chfihge will immediately produce another slow and 4^- ' 
tached naovement of the wheel nearly pqe*third round ^ 
and this being completed as beforeji the first positioji 
will be again assumed. This variation, t^ereforO)^ though 
depending upon the action of two balls instead of pne, 
must be considered as another integral part of tbis| 

pattot} 
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patent ; mpt only becaKise it ^cts by a siouW pmo^ss^ 
byt bec^'VV^O it produces tbe s^m^e of&cU;. 

It cannot therrfore be lawful for any ^e to «oHstruct 
a plock, tbe time»measurer or regulating organ of which 
shaH be constituted by means of this, or any similar ap-^ 
plication of two, or any greater number of balls, whether 
• they act by partial revolution or oscillation, or hpw- 
ever they may be connected with each other or with the 
train.' , 

And it is evident that no possible application of the 
descent of any body or bodies, floid or compound, 
dQw;i an inclined plane, can be made for the purpose of 
ql^sudng; txm&f tot of procuring the system here specif 
iisiii of ^it$em& dietachment between the regulating 
9rgfm pf clocks and chronometers, and dieir maintaih-^ 
ijjg pofifor, which naust not be a violation of this patent. 

I s^aU now, .therefore, proceed to specify tbe mode 
by ,wiucb I accomplish precisely the same system of 
^[leiti^uring tlsne by the simple pendulum ; that is to sa^, 
wbere^ agreeably to the characteristic distinction which 
pervades this parent, the duration of th-e detachment 
Aail not, as by the present system, be limited to the 
times of vibration ; but, on tbe contrary, let a pendulum, 
vibrate half seconds, quarter secofids, or any the smallest 
portion of time, still, like the bjiU on the inclined plane, 
it shall be absoluteljr detached from the first mover for 
any number of these. portions, as a minute, or any num- 
ber of minutes, ^and thi$ also without the interwntion 
of ^ny aujfiliary.powor* ■ ' 

A, Fig. 7, is a light awing-wheel, with thirty teeth, 

unconnected with every tiling but th« seconds hantf 

' aifd tbe smaU pau of pallets X Y, which by ai>ittrerted 

actwn drive the wheel, • . . , . 

w - BB 
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B B is a larger swing wheel, having sixty teeth, coii* 
n^cted with a single pallet P, on the same stock a^ 
those X Y, P being driven by the wheel B B. 

C a wheel of sixty teetti, ou the same arbor as By. 
being the last wheel of the train, or effected, if pre- 
ferred, by sixty steel pins. on the face of B, 

E F a lever, locking the wheels C and B by the pres- 
sure of the spring S, except when discharged by the 
pin P on the face of A, 

D centre of suspension of the pendulum. 

Now suppose the wheels C and B locked by E F in 
such a position that the pallet P works within the teeth 
oi B without touching either way^ and suppose a seconds 
pendulum set in action under these circumstances, then 
will the force of oscillation given to' it drive the smaQ 
wheel round by means of the pallets X Y, with a dead^ 
beat, indicating seconds at every vibration, so as to make 
tjbte seconds hand revolve once iii sixty seconds. At the 
sixtieth second the pin P will come in contact with the 
lever E F, and unlock B, which has remained in a state 
of repose for fifty-nine seconds, during which time the 
pallet P has had no connection with the swing wheel B^ 
and the pendulum has vibrated perfectly free and de« 
tached from the moving power. On being unlocked^ 
however, as above described, the wheel B starts forward 
by the action of the first mover, and encountering the 
pallet P> gives it en impulse regulated to restore the 
oscillating power lost by the pendulum during the fifty- 
nine vibrations of seconds* At the end of the six- 
tieth second, however, the pin P has escaped the 
lever E F^ and the wheels C and B are again locked so 
as to allow of fifty-nine more free, vibrations of the pen- 
dulum^ 
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dulum, until the pin P comes round at the sixtieth 
second to release them again. *• , 

Thus, then, there is obtained by the conunon pen- 
dulum a perfect and extreme detachment for fifty. nine 
seconds of the minute ; and it is evident that the princi- 
ple may be extended, by increasing the numbers to any 
greater degree, within the limits of the inherent and dq- 
tached oscillating fytce of which the pendulum can be 
made capable, without increasing the time of the oscil« 
lation, and also without introducing any auxiliary force 
befween the first mover and the regulator, contrary, as 
before stated, to the properties of every escapement yet 
applied. 

I shall now, therefore, compare the advantages of thi» 
mode with the present system of detached escapements^ 

In the first place, the description of its action shews 
how much more the detachment is extended, and how 
much more the pendulum, as the regulating organ, is in 
this case left to the pure and unmixed action of gravity. 
In no escapement hitherto constructed has the pen* 
dulum a perfect freedom of oscillation, even for a single 
second, without having at some given point or other to 
•nloct some detent, or perform sojne similar operation, 
which immediately brings upon it a controuling power 
in a direction contrary to. its spontaneous effort, or an 
accelerating power to urge it forward ; and which, from 
the infinite nicety of application required, must, from 
its constant interference, continually tend to affect the 
isochronism of the pendulum. 

Here, on the contrary, for fifty-nine seconds the gra» 
vity of the pendulum is the sole and uncontrouled cause 
of its motion, having its arcs of vibration neither length- 
ened nor shortened by any urging or opposing cause, for 

the 
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tA« mere drfving df t&^ light arwf perfectly ftee seconds 
hand, constant, uniform, equally poised, and opposing 
no Irmit to the atx;» of vibratiofl, can he considefed 
as nothing bur a sttiatt in grease of friction on the point 
of suspension, until the sixtieth second, wheri it has to 
imiock the detent, and when at the same instant it 
Thrives a fresh supply of force, left, however^ to ope- 
rate as freely as before in the production of its effect 
trpon ftfty-nine otit of sixty of the subsequent oscilla* 
tions t)f the pendulum. 

In the second place, it mil be found that consider •» 
sfcly less first power is required to keep the same pert- 
dulutn in action for a given time by this mode ; because 
dnegiieat impulse will be found to be given with mUch 
less absolute friction than the sum'ofa great number of 
sihaU forces, even- if they amount to the same impulse, 
for ad many parts (or eveil more) of tho train are in' 
ftioti^i,' and in as much motion each io produce the 
lesser impulse as die greater one ; and therefore in giving 
tlie one united impulse there is no more friction tlian in 
giving each of the sixty lesser ones; that is to say, the 
friction in* applying the requisite maintaining power, on 
this principle, is obiy one-sixtieth of what it is in the 
ordinary mode. 7 

But this is not all ; for a pendulum thus allowed to act 
freely would maintain the force of vibratigft first given it 
for 'a much longer time, and with much less variation in 
its'arcs'of oscillation, than when coming constantly in 
contact with machinery, supposing no first power given j 
ihejefor^, although that machinery may constantly im- 
part to the pendulum fresh increments of force, still iii 
so doingi it follows that by the very contact *of ma- 
phJAcry neces^y' for impfifting this.Qetvr ibrco, a certain. 

part 
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part of the inhered force ftt the time of eonUct ii -de* 
stsroyed at every such contact, which, wece it not tq 
acted upon^ would oontinae with little vaarittioii £pr con-* 
sidenible perioils. To withhold thit cbntact aft long a4 
possible is therefore a dnreet utTifig of all thja force fot 
the time of such detachtnent, nor is there more of th^ 
inherent force destroyed in the contact necetsaiy to giv^ 
the on^ impulse every minate (or whatever die period 
may be) than wocdd be lost in giving the dirided un** 
pukes of each second, foir the power required to unlock 
the detent in the one individual action at the end of the 
minute, is no more &aii in the otiber indindual action 
at the end» of each second ; iior is the friction in the 
one individual action of the pallets at the end of the mi« 
nute more than in the other individual action at the end 
of each .second H<^re then is a saving of the inherent 
force of the pendulum in a ratio of fifty-nine to one, t^ 
be added to the saving of friction above stated, to be 
also in that same ratio. Now these will be found to be 
the principal causey of that los^ of motion in the vibra<» 
tions of pendulums which is to be restored by the Srst 
power ; for the remaining causes of its bsa of motion are 
but the friction on the point of suspension and the re-^ 
sistance of the air. On these two there certainly vnSL 
be always an increase of efibrt required in the iiopulse 
of the maintaining power^ in the diteot proportion ^ 
die length of tune £hey are allowed to accumulate. Bu| 
as these latter are ex^emely trifling compared to the 
other two causes of the loas of power above oMiaitioMd^ 
in whidk there is an absohtte gain of fifry-nme te eiie» 
k feUows, that dihough the saving of powei^ on liii 
wbdle will not be e2;actly as fif^^-^ntne to. ont^ itiUl^ 
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vnU be neaijjp ao. '^To caltulate it exactly is not perhaps 
possibly, because it is difficult to say what the propor* 
tioivof the . fnctiou. of .the. poiiit o£ suspension in the 
pendulum is tathat of ihe whole work^ and indeed it 
m^^y, nolL be the same in 'any two ciocks, but/ift evi- 
dently, under any cii^umstanfies/ ah extremely small 
part of the whole* •*? , ^ • 

.: ^ In tiie third place, this' application, of the system of 
extreme detachment has all the advantages iof increasing 
the time of repose, as to the weat of the works, in corI'« 
mon with the inclined plane regulator, but it is of env 
hanced importance with reltncence to the escapement ; 
for as in thi^.ease the swing wheel B anrd the ^pallet P, 
Fig. 7, by which the force is imparted to the pehdulumy 
are only in contact .'once in a minute, a relief is thus 
afforded to this most delicate and important part of the 
works, not accomplished by any escapement hithertct 
constructed. 

So also is the trsun in like manner simplified ; for the 
two swing wheels A and B are here the indicators of 
seconds and .'minutes, though both are connected imme- 
diately with the pendulum ;. that is, A revolves pnce in 
n minute, and B once in an hour, without any interme- 
fLkite train* Hence arises a great additional, saving of 
friction and virdrk ; for an eight-day clock requires only 
o^e pinion with tb^ .ordinary numbers and 'an extremely . 
fsmall power, ai^d ay^ar clock jnay be -auide with, onljr 
two piiUons with the ordinary numbers of an eight<>day 
clock, jsud^witb very littlef^more power. 

U i9 ^dent that this mode of escapement i^s ski every 
reject ab^ve: specified, and with shnilar advantages ats 
upplJiK^bi^ ito; the vibriatBins of the * babuice^wheel of 
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watches and chronometers, as to the oscillations of the 
pendulum, with the exception only as to the duration of 
the period of detachment, inasmuch as the balance- 
wheel cannot be given the same independent power 

, Q(f vibration from its spdng which the jpenduluna 
possesses from its own gravity. The balance- wheel may, 
however, in the same way be as abs(Jutely detached 
beyond the ordinary limits of its individual vibrations for 
five or ten of those vibrations, or perhaps for a consider- 
ably greater number, by increasing the weight of the 
balance in proportion to the strength of the spring, and 

. therefore with proportionate savings of powers friction, 
and the other advantages belonging to this system of 
extreme detaehmefjfxt. With regard to the actual mode 
of application, it is in fact so precisely the same as to 
machinery as, well as effect, that it is needless to reca« 
pitul^te it in the specification, with the mere substitution 
of the terms balance-wheel for pendulum, &c« ^. and 
with the difference in the numbers, depending on the 
different extent of the detachment ; for any farther spe- 
cification of it would obfiQUfilybe but a recapitulation 
of this kind* 

It is certniin also that in this movement, whether ap« 
. plied to clocks or watches, tliere may be various con« 
figurations by which the same effect may be produced ; 
still, however,. as to produce these same results they 
can only.be"cons^ructed after the mode of extreme de- 
tachment, and with the distinct and characteristic pro- 
perties of that detachment, as above specified to be the 
. basis o€ this patent, they must be considered as integral 
parts of it. - It cannot, thetefore; be lawful for any one 

. to'&tteinjj^, by meaas of the dduble pallets and ^'ing- 
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i^beels here specified, or by any o^ikst - systiem of 
machinery producing the same effect, to detach any 
pendulum or balance-wheel from the first mover of a 
clock for "any greater period thau that, limited by Ae 
it^iivldual nbratiohs of the pendiiluka or balance-whiiel ^ 
for such is the spirit of the detaeh^ escapement here 
speciiied and secured ; that is t^ say, that a det^hment 
is here effected with a common second^ pendulmp* oi 
trith the common b^lance-wh^el, which frould on ii^ 
ordinary construction pf escapements require enormous 
and impossible lengths of pendulums ^ diameters of 
ba}anpe<- wheels : ^o that it cannot but be contrary to th^ 
spirit of this patent to apply any machinery, which shall 
give tibis power of extreme detachm^iit to any pendulum 
or ba1ance*whee| of jess dimensionn than would give' 
such |j[et:^chment according to the ordinary principles. ' 
It remains on^y to^fce ad4ed, that thii system qf detack-r 
ment, jis relating, to the construction of clod», is tal^e^ 
somewhat extended by the use of a compound instead 
of a simple pendt|li;ni]f» And although this cjannQt in 
practice be extended to any g^eat degree, because tq 
increase the times of vibration materiidly^ apd ^ lhqi> 
game time to mdtntain sufficieat vigour of oatiUatton-lOf 
P4rp4uce any long . cdatjauance of^' thvstion^ this C0mr 
pound must^ as weU as the sample i^endulara^ theugh 
not in an equal degree, be made of Very'sncOArdnient 
dimension^; still it may be supplied so ^ t6 douU^ 90si|l^ 
* of the effdct$ )^ecein set forth. Such iq^pKeEMu<»iiof iha 
compound pendulum therefore, as being a mode hen 
^ ^eclfied of extending the system of e^j^iseme cketicdi<* 
^ent, which is the ba^ of this pi^lent, must be eoa* 
sidere4 ^ ^^ integral part thereof; so d^t it cimiiet 

therefor^ 
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fiierefdre be lawful for any one to mate use of a com* 
pound pendulum con&isting of two or more bobi$, by tike 
meatis of any machinei^' whatsoever^ &)t any combkia^ 
tton or assimilation with the system of extieaie deta^ph- 
m<6iit herein specified and declared. 

witness whereof, &c. 




'■flr. I. ■ ■ irtfjU'i i iiT I ' i-ifi I . rupi',..f.' 



Specification of the Pateskt grartted to Benjamin Cook, tf 

' Birmnghamj in the County of Warwick^ Manufac-^ 

turer; for a Method of making Barrels for Towling-* 

PieceSy Muskets, Pistols, and other similar Fire^ArwMf 

and Ram-Rods for the same. 

With Engravings. 

Dated March 28^ 1808. 

X O all to whom these presents shall cdifiie, &e. 
Kpw KNOW YE, that in compliance with the said proviso, 
I the said Benjamin 'Cook do hereby declare' that my 
f^A invention of a method of making barrels for fowl- 
tng-pieces, &c. is described and ascertained in the fol« 
lowing manner ; that is to say : 

My first method i^ as follows. I take iron, steef, or 
lOther suitable metal, or mixture of metals, either cut 
from bars or forged, or cast, or otherwise made ready 
fbr boring or drilling into proper lengths, forms, and 
sizes* I then draw them out round, dr of atiy shape 
desired, by passing them between rollers or tinder the 
hammer, and dien cut them into such lengths or pieces 
as are suitable for the requiredf purpose ; which lengths 
dr pieces J then fix in a lathe, or other proper machine, 

and 
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* * 

and drill^ cut, or bore out the inside (by any of the 
ineans now in use for such purposes) through the wbole 
orpi^rtof their length, as the case requires. But, in 
order thsM^ I may be more easily understood, I \a411 sup- 
pose the piece or carcass drilled as in the figure in the 
margin. (See Fig. 8, Plate I.) A C the part go drilled 
or taken out, leaving the black lines B B on the outside 
dSft the thickness of the sides of the cftrcass. Now, if I 
only drill or cut out a core part of the way, instead of 
goibg through the whole length, I only go to C, leaving 
the end solid. I then draw or force the carcass through 
plates with holes graduated one size below another, (see 
iFig. 9,) until it is drawn out the full length desired; 
or I pass the carcass through rollers tvith grooves 
in tjiem,^ until it is brouglit to the length and form 
required. 

My second method is to take plates or scalps oif iron 
or stee], drawn under the hammer, or rolled or other- 
wise made to the proper size, form, and thi^kness^ 
Which I turn over a maundrel, beak iron, or any thing 
suitable for the purpose, and weld them. I then (Iravf 
CKT force them through holes, or plates with gradu* 
ated holes, as above ; or I pas^ them between rollers 
with grooves in than, as before specified, until they 
hav^ attained the length, size, form, and thickness 
% desired. 

My third method. I take round or othershaped plates 
of iron, steel, or other proper metal or mixture of me- 
tals. I will suppose a round plate. Fig. 10, and one- 
sixteenth of an inch thick, or less or more. This plate 
' being' forced through a hole smaller than its own size^ 
takes a cojicaTe form as in Fig. 1 1 in the Plate ; and as it 
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pasaes through hales of smaller dimlen^onsy approached 
(see Fig. 12) and at length assumes a tube form, the form 
required. I then continue to force it through boles, or 
I pasii it through rollers or plates as before s{>ecified,' 
until it has attained the size and length required. Now, 
as I before supposed, the plates are one-sixteenth of an 
inch in thickness before they begin to pass through^ 
boles, and as they increase in length by passing through 
smaller and smaller holes the sides of the tubes increase 
in thickness ; so that in either of the methods before de^^' 
scribed, if the carcass passes from six inches in length 
to four feet in length, and was only oue-^sixteehth of art 
inch, or thereabouts, in thitkness when it first began to 
pass the plates or -holes, it will by the time it is four 
feet, or thereabouts, have attained nearly or about four 
times the thickness, the diameter of the tube being gra* 
dually diminished^ Baa*rels Tor cannon are made by aiiy 
ef the foregoing methods, oAly requiring machinery pro*- 
portioiiably stronger. The slightest observiEition will fiy 
upon the mind the great advantage of these methods in 
the manufacturing of fire-arms ; the sides of the barrels 
will of necessity be of equal thickness throughout ; th^re ' 
can be little or no irregularity in any of the surfaces, 
inside or outside. In some cases it will be necessary ta» 
keep a bar in the barrels while they are roiled^ drawn, 
or forced, especially in cases where barrels are required 
to be made of an octagonal or other form in the bores 
or hdies ; then a bar must be kept in th^ inside of the 
barrel, aiid as the barrel lengthens by rolling, drawing, 
&c. it takes the form of the bar in the inside. I make / 
barrels also with a bar in the inside while it passes thet / 
rolls with one qp more straight ribs or flutes in the bote, / 
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hy keefiiag » bar m> shaped in the inside while either 
j^X&Bgf dmmf^g, QK £pi:^ngi whether h<^ or cold. It will 
lenv^ in the hore or bQlet>f the barrel the shape of the 
rtbs fuok m, the imide qf the barrel^ which said barfel 
pay be, if ir<K|uij^> twif^ted for rifle barrels* 

Bf^rreU miMle by theses methods baye this very great 
^vaf\tage : these can be few or no unsound places in 
thooa* In ^wo o^ the methods th^e is no wddio^. ^hey 
can /seldcan if er^r be burst; at least I should suppose 
not one in five hundried> for the very process so ccnn-* 
presses the meta}, and the several times they aie an- 
nealed so toughens them, that tb^y become of the na^ 
ture of wire. Tbey may ht Made con8idend>ly lighter, 
pi^rhaps <Hiff-third, or even ouMre Umu^ that, jthan those 
1IQW in use» and itl«o n&Hfk stronger ^ and if in any case 
w^yht is d^irable^ Ibey may of course be made quite 
as heavy as tbos^ wm n»«4e* For all kinds of service, 
but especially fer thf» India servict^ I ^o cono^ve thai 
4f , tbe barrels ean be made to stand the proof required, 
a^d yet be po«i-t|iird lii^tp^, or nearly that, they wilt 
be found to possess inealQuUble advantmet* 

By thes9 meiiiods of manuiictory it is hardly possible 
that therein be aneplaoe in the barrel thicker than 
unother, a» is always tbe case in welded or f<M:ged bar« 
xiU : they will of course act with more precision, and I 
presume with a much greater effect 

I dp not conceive it necessary to specify the different 
machinery requisite to work tbe rollers, presses, or 
draw plates, the means are well known, and foim no 
part of my invention ; but it must be clear to eveiy one 
fKmversant ip mechanics, that powerful maehlnery will 
bo requred either to roll draw or force, and when put 

in 
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in motion by steam or' any other power, the process will 
be re^lar and- rapid; so that I apprehend a musket^ 
barrel will.be drawn or rolled from its carcass to its full 
length in about one and a half or two nrinutes. 

I <fraw, roMj or force the carcasses- either in a hot or 
cold Btatej as I find moiit suitable for the pni^poses for 
Mrhich they arfe 'intended ; either wayiWilPdo, but i^ 
worked cold it will be !necessary to anneal them often. 

My method of making ramrods is simply to draw 
themas^wire is drawn, or pass' them through grooved 
rollers, from round, square, or any other shape4 iron^ 
steel) Of other suitable jnfetal, or mixture of metals ; 
and either, leaving the ti»<sk end of the strength re- 
quired j f by not entirely '^tawing the'' ramrod quite 
through t^ phUae, or elsd draw or rett^ them of one 
size throughout^ and attach tli^ thick head or button to 
them afterwaixifi'by screwing it ou'^the top, and riveting 
it^ braeiiigJt^QF otherwise fastening k. If I make theni in 
iron I harden: them in the usual way, and afterwards 
temper them down till found tuffieimtly elastic, lit will 
be observed, that ram-^ods made by these m^ods re- 
quire no filing or grinding, as they leavb the piaties or 
rollers perfectly smooth and regular^ '. ' 

In witness wheiteof, '&c. * 
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Specificatim ofi^e Paient granted to iQ]f» C i;ftl> 9/ Belle-' 
vue^ffouse, in the Parish fif Shefieldy in the County cf 
Yorky Gentleman ; for a Method qf,appljfingjlat SopeSf, 
^ Bands, or J^elfs of anj/.k^nd^ to Capstans arid Wind?-: 
lasses of Ships and Vessekt in^ otU qf, or ahqtU Ports, 

^ JfarbiniTSy Bioers, Seas^ or Cr^^ks; and qJso for « 
Method,^ qpphfing^flat or. round Bopee, Jjtae$^ Bands, or 

^ Belts, for the.^urppsc, of matching and detaiifing Whales. 

. With a Plate, 
DatedJuly 30, 1808. 



To 



all to wMfQ thQse piresents shall come, ka 
(Iqw kn<DiW Y£| thati in coi»|iliance with the s^d jM^viso, 
I ^Q §ai4 John Ourr do hereby declace that- my sai^ 
invenl^pi), is {Jescvibed in the manner following ^ ttuit is 
t^q sa]S ' My method of applying flat ropes^ flitjt bands, or 
b^tifi of piy ktnd> to ships or. vessels to tow or convey 
in or oi)t of harbomrs;^ rivers, seas,, or creeks,, is «s fol-^ 
lows. Tjl^e.flat rope, fi^t band or belt, is attached to 
t\\Q c^pstam i^Q that it caa eaaijiy be taken off when re-> 
qb^ref^f . qi l^y having> spUce. may be disuni^d within a 
fewyiiffjl/sof.the endj which will be more conrenient, 
and may be wound and h4>ped upon itself ; or .if it is 
more convenient may be wound upon the capst^n^ in 
two or more tiers, in the same manner as a flat cable is 
wound -upon a windlass, as is particularly described in 
the specification of a patent granted to me by his pre- 
sent Miyes^ King George the Third, dated at West» 
loinster on or about the fourth day of July, one thousand 
eight hundred and six -, in which case it may not be ne- 
cessary to apply multiplying wheds to work it ; but if 
the flat rope, flat b$md, or belt, be wound in one tier 

oidy, 
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otilyi in order to give suiEcient power to the sailors to 
heave the ship forward when the flat ^t^tj flat band, or 
belt, has increased in diamei:er, it will l>e proper to fix 
u large tooth wheel on the capstan ^:^letree, about equal 
in diameter to the greatest extent the fbt rope, fi&t 
band, or belt, will extend to, which may be worked by 
"a small nut wheel, or nut wheels, of cofiTetiidnt dimen« 
'8i<ftis ; and two flat ropes, flat bands, or belts, orniore, 
md,y beiipplied on the same capstan, as will hereinafter 
be described. One flat rope, fl^t band, or belt, or mote, 
. may be applied on the same capstan, but the annexed 
drawings shew a commodious manner of working two 
"fiat ropes, flat bands, or belts', upon one capstan ; 
where Fig. 1 (Plate li.) ilhews a platform, atid Fig. 2 an 
eleTEtion of the capstan, a represents a large tooth 
wheel fixed on the capstan anletree, and b a moreable 
^eel, which, having a circular centre, will turn round 
without moving the capstan axletre^ A, or capstalki drum k. 
c a nut wlieel, which turns the tooth wheel n, and which 
by riiilsing the gudgeon dj and fixing a proper block un* 
der the collar Jc, may be applied to turn the eog-wheel h ; 
by which method either of the two flat rdpeii, flat bands, 
or belts, may be worked separately by the drum4iead^, 
one fiat rope, flat band, or l^elt, being woiind dpon the 
drum e, and the other upon the drum* f; und if it be re^ 
quired to work a rotund rope upon the drum-head^, it 
may be don4 by raising the gudgeon d, imd the part 
' connected with' it, so that the nut wheel c may be cfear 
of both tooth wheels, and placing a block under the col«> 
kr A: of the axletree or gudgeon d of b prpper thick- 
ness. Each fiat rope, fiat band, or beh, #iB require a 
lading roll&c or roHers to guide it both from the stem 
and stern' of the ship in a fair diiection to the capstan ; 

£2 and 
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and may tliien.be conveyed by wother roller or rollers in 
any direction required ; and palls pr other stx>ps must be 
^applied to the tooth wheels, to hold, them, in any situa- 
tion required. The nut wheel c should be fi:^ed about the 
centre of Oi6 vessel, which allows room for a sufficient 
length of capstan bars, and gives room tp the sailors to 
^pply their powers tp the greatest advantage. • For the 
convenience of sending out a guess line, or for other 
purposes, it i^ay be proper %o have the flat rppe, flat 
bandy or.belt^ divided into two or more parts, and so 
connected together by spUces that it may easily be 
disuuited. Tbe tooth wheel above described is fixed 
horizontally, but may b^ fixed to work in any other 
position: mprie .suitable and convenieut. If the flat, rope, 
flat Valid, or belt» is applied to a windlass, it must lap upon 
itself,, and be us^d as direqted as above for. the capstan. 

The advantages of my invention of towing ships and 
vessels consist in saving the labour of the men, in ex- 
pedition, and preventing the ship's decks being so n^uch 
inciipxbjered with ;ropes. 

My method of (applying, fiat or round ropes, liues^ 
bands, or belts,: for the purpose of catching and detain* 
irig whales, is as follows. The annexed drawing, Fig. 8, 
is a plan of a whale-boat, in whjch o represents the reel, 
p the br^ak,. and q the break lever, which being pressed 
down prases the break p upon the .break rim./,. and 
thereby, re^ii^ts in. spme deg|*ee the action iof the whale, 
r the guide and stop for the ^hale line, the* use of 
.M^hich isfarthei^ explair^ed afterwards; s$ the whale line; 
jii u rollers toik^ep the line near, the oentre of the boat. 
. Fig. 4 s^evi's a side view of the whale-rboat and appa- 
i^atus, and Fig. 5 a section of ;the teime; the le,ttdrs of 
whiph pn each figure corre^p^it^d witjii tbos^ . marked 

upon 
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upon Fig. 3. In Fig. 6 r shews ^ front view of the guide 
or stop, which works upon a pin or bolt w^ aiid is fixed 
clown by the cotter ;r ^ and s the whale tine upon an en- 
larged scale. When a whale has nearly run out with the 
line of one boat, and it is necessary to join it to^xhe line 
of another boat, having previously made a knot within a 
Jew yards of the end of the line so large that it cannoit 
pass. through the stop Ty or havitig fixed a hoop or bulk 
of any kiqtd on the line which will answer the same pur- 
pose as a Jinot, which knot or . bulk being in contact 
with the stop r, the end of the line may then be taken 
and attached to the line of another boat : this being 
done, the cotter jt may then be drawn out and the stop 
r raised up. The rope or line is then entirely disen- 
gaged from the first boat^ and the nlanagement of th« 
wivile put in care of the second boat. The same means 
may be used to attach the lines to a third boat or more 
if required ; or, instead of having a stop, as aboye de- 
scribed, the «ame pnipose may be effected by having an 
upright or uprights of wood, or other fit material, fixed 
near the stem for the line to pass through, with a cotter 
to keep the line in its proper place, as shewn by Fig. 7, 
on an enlarged scale, or by making the uprights suffici* 
ently high a cotter may not be necessary, and a screw 
or leva*, or wedge, or other mechanical power, may be 
applied ta press upon the rope to hold it fast without 'a 
knot ; or it may be held fast by the men in the boat un- 
til it Is connected with the line of another boat. 

Having described one method of disengaging a line 

, from a boat and 'attaching it to the line of another boat, 

I will now shew a meth<)d by which the same purpose 

may be effected while the whale continues to run the 

\in^ out of the boat, which is to double the \f hale line 

for 
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for about twenty or twetity-fi\'e yards, more or less, ztA 
to cbnnect the eitd of it slightly by la piece of pack* 
thread at ^^ Fig. 8. This b^g done, the line must 
then be wound upon the reel, begthning to lap on the 
part z first, which is fixed i^Km a small pin fixed in the 
^axletree of the reel, so that when the single part of the 
line is all run off, the end of it, j/y may then be disunited, 
'^and will wind off the reel, and may be taken to, and 
<;onnected with, the line of another boat while the whale 
'continues t6 run out widi the line* When there are two 
\<or rM3xe reels in the boat the same method may be used 
to attach the lines of one reel to the lines of another. I 
irecommend mypatent^whale-lines to be used, as they 
may be made much smaller than common ones, Jwill be 
equally as strong, which enables a greater length of line 
to be wound in the same room^ and the centre of the reel 
: being fixed higher in the boat than appears in Fig. 4, a 
^U greater length of Ime may be aco<immodated« As 
i^^the lines in running out occasionally cut a nitch or hole 
-in the ice, and in the usual way of knotting or fixing 
the ends together a bulk ia made, which sometimes 
Ihstens in. the nitch/ or hole,, and eitber breaks the line 
•ot draws out tbe harpoon from <&e whale, I recommend 
a hollow oonical fixture made of iron, or other fit mi^- 
terial, (which will accommodate a knot within t» fastea 
the rope,) as described by Fig. 9, which from its con- 
struction, together with its own gravity, will be in- 
clined to' throw itself out of the ^teh or hole above 
mentioned. \ 

The advantages of the above taiethod of catching 
whaJea are as followsv: First, the lines being wound upon 
reels, and passing safely from the, ^aie^l to 0e hiead of 
the boat, are not subjeattp. entangling as in die old way. 

j Secondly, 
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Secondly, the lines in my method aife not so subject to in- 
jury or to be quickly destroyed as they are in the old way 
by running round the bollard. Tbirdly,.in th^ old way the i 
men's hands are frequently inflamed by holding back the • 
whale-line. 3y the break or lever^emplpycd. k\ my me- 
thod the speed of (he whale may be effectually retarded 
without danger or difficulty by the harpooner, oi other 
person appointed, Fourthly, id my method the line !&> 
confined in thp cejnjtre and stern of the boat^ and wili^ 
therefore prevent the d^nger and ineouvenience to ^e 
men that would pnsue if ,it was at ^barty ; and, fifthly, 
by making a boat la|rge enough to accommodate two- 
reels and a sufficiei^t quantity of lines,, fewer boats ajad. 
a smaller uuQiber of men will be required to mom a. 
whaje-ship, 

In witness wheiieof, &c. 
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specification of tie Patent granted to William Bell, ^ 
Birminghanh ^^ ^he County of WarTtjick^ Engineer ^^ 
for an Improvement in making Pipes or Pumps for. 
conducting Water and other Liquids. 

Dated April 30, 1808. / • 

Q all to whom these presei^ts shall come, &c« 
Now KNQW YE, that in compliance with the siaid prpvison" 
I the said William Bell dq. describe and ascertain th<) na^ 
ture of my s^aid improvement in manner folbwing \, tbali 
is to say : It has been foui)d> by Ipng ei^perienoe, • th^ 
pumps oi; pipei$ for conducing waiter from water-^workd 
which hav« bepn m^xie of wo9d, or ii»n, lead, or »y 
other metallic substances,, hsive been justly objected) t$% 
for the various following reasons. 

Firs^, . 
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■ Fitst. Pumps or pipes which are lAade of wood are 
liable to constant decay, and in a short time to become 
rotten : and it is invariably the case that in their rotten 
or decayed. parts they generate insects and vast numbers 
of noxious animalculeb, which may always be discovered 
m water which passes through wood pipes or pumps 
which have been some time in use; arid Dr. Buchan 
observes, that **, waters become putrid by the corruption 
of animal and vegetable bodies with which they abound." 
Water which is conducted through pumps or pipes 
Mfhich lire made of iron, lead, copper, or most other 
metallic bodies, becomes impregnated with the corro- 
sive qualities of the rifietals which renders it unwhole- 
some and poii^onous^ and of course unfit for cooking or 
washing linen, and many other domestic uses. The 
nature of my improvement is, therefore, to renwDve the 
aforesaid objections, which I completely perform by 
tnaking tub^ of porcelain pottery, and various com- 
positions which: are vitrifiable, and are not liable to cor- 
xosion or decay. These' tubes are formed in such a way 
at the ends as to jSt one within the other, which I con- 
nect or unite together by cement, so as to make them 
water or air tight. And by the addition of any number 
pf these tubes, connected as aforesaid, I form one com- 
plete tube or pipe to any extent which may be required. 
I prefer the method of inclosing them in cast-iron 
pipes or cases, which are to be made in various ways 
and forms ; which pipes or cases serve as defenders of 
these porcelain or pottery tubes, to prevent breaking or 
Ibursting. Cases or pipes may be made of wood, and 
ll^ous othet - substances, for inclosing these porcelain 
SX pottery tubes or pipes ; but, for the sake of compact- 
ti0fls> strength, and durability, I recommend cast-iron 
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caseS) boxes, or pipes. .There are compound melals 
which are less corrosive than the real metals as aforesaid 
of which tubes may be made, and if inclosed in the 
manner before described would be useful ia conductihs^ 
water and various liquids, either hot or cold, for parti*^ 
cularxpurpose^; as also tbin tubes, made o&wood, which 
' may be prepared for durability by b9ilingvit, or burning 
or charring it^ which has the effect of preventing its 
breeding or harbouring insects, &c. These, in addition 
to my porcelain or pottery tubes inclosed, I claim the 
originality of. . 
In TFitness whereof, &c. 



On the Culture of broad-leax^ed Clover (Trifolium Pratense) 

/^ the Tullian Method. 

Communicated by Mr. BAftxi^E Y ih a Letter to the Editors, 

Gentlemen, 

X OR many years, past I have adopted the Tullian 
method in. raising potatoes and some other articles of 
general culture, i. e. in rows of three feet interval ; with^ 
cut manure ; pulverising the soil and eradicaiing weeds in 
the intervals with the hand^hoe^ and oppprtunely dramnf 
the earth of the intervals to the roots of the gVowing 
plafits. 

On this scale of management I have repeatedly made 
experin^nts with broad-leaved clover and lucerne, the 
former (as Curtis, i)\ his book on the British Grasses^ 
remarks) being ** most undoubtedly a perennial/' View* 
ing the c<mstant results of these experiments, I had no 
reason to doubt its superiority by comparison with the 
broad-cast method of sowing clover seed. 

Vpt. XIV, —Second Series. , F 1 reco)* 
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S4 On the Culture of braadMitoed CUrjet. 

t recoUect tbat in one of those experiments wm ^* 
tainedy in , two cuttings^ at the tate of more than fiv* 
loads' prime clover hay per acre. ^ 

' But my principal motive in addressing you at this 
time isp to communicate an experiment recently made 
On the same subject in which I have endeavoured to be 
accurate. 

On the ihird of June 1807 I sowed several three-feet 
rowA with broad-leaved clover seed, which produced a 
hir crop in full bloom, as well as a partial crop subse- 
quently, the same season, leaving the plants in a state 
uncommonly vigorous during the following winter. 

On 24th June ^last 1st cutting produced 19 loads per acre. 

On 7th August , 9 

On 1st October 7 



^ 35 loads of green 

clover /^r acre. 

On former occasions I bad ascertained that in die 
a^tipB of exudation or diy ing, green clover would lo$e 
ajbout three^^fourtlis of its' original weight ; assuming 
Ihemfore that one^^fourth of this weight would retbaih 
in sound marketable hay, the product would be about 
eight loada .and b half per acre. 

la the bixiad^cast way, and under such- fevotirabte 
oircumsilanccB, I imagine* that about 5 loads per acrd 
^ould be taken for a vety stout crop ; and 5 loads are 
more than I recollect to have seen produced hi lliat 
way.. . . . • ^ " " ' '^^ 

* The crop was in a fit itate, and ought to have been ^t the lat- 
ter ead of May I the proper time elapse^t expecting a visit from an 
agricuHucal gcatleman» who was prevented by hit parliamentary 
avocatioiii. 

I beg 
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I bclg leave to add, that I have an experiment ia 
pmgress, eomparattvely with lucerne and clover^ both 
sown last adtumn, which on some' future occasion I may 
crave your permission to detail. In its present stage» 
the weight, of the clover to that of the lucetne appears 
tO'be as 19 to f4. 

I am, Gendemen, yours, &c. ., ^ 
Oot*2;, 1808. , . , Nehemiab BAJlTl^t, 






J Statement of tit Capacities and principal Dimenmnf of 
His Majesty s Ships Hibernia aiid Caiedofna^ ef l^Q 
Guns each. 

Communicated in a Letter to the Editors. 

\ ' . ... 

Gentlemen, 

T. . . . - • ■ ■ . '. 

HE Caledonia of 120 guns, now carrying the fia^ 

of Lord Gambier, commander in chief of the Channel 
fleet, is supposed to be the most perfect dap ever bnill 
in England^ as ahe is .found to possess every good qua* 
lity desirable in a ship ^ of war. I have therefore trans^ 
mitted you the following comparative statement of 
the capaoties and principal dimenaidna of' that ihi^ 
and the Hibemia of the same force, which waa made 
nrfth the greatest care by the officers in ^ snrveyorf 
department at the Navy Office, and may be depended 
upon as authentic, and considered as a talnable docu- 
ment for ship-builders as vtreU as for sea^officers. 

. I am jroursy &c. 

R.N. 

* 
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Depth of keels J ^^^; 



Length ,..,.,,.•..•.• •'• 

Breadth.,.. /.....,,. 

Pepth of hoW (a) ....',..., 

Hanging of the gun-<deck ..^ 

{ 

Bteight fitrm the upper side of the 
pmxi ked, to the lower cill ^f 
the midship port 

Me^n draft of water when launch- 
ed, excluding the effect of bal* 
last on boardi or the difference 
of the fals6 keels .:.,„. 

Draft .of water when completed ( 
to five months ..•• r. \ 

Broke frpm tbf sh^er when | j^^^^^ 

Lower cill of midship port^^bove 
water w^ben complete 

Displacement of water by the inch, 
at a h^ght of 14 f-pet ^ inches 

from th^ upper ;jide of the 
keel , , 

Displacement, .&c. at 20 feet 3| 
inches, &^, as above .C. 

Total displaceQient p^r . pl^n at a 
height of 23 feet 3 finches from 
the upper side of the m^in keel 

Quantity immersed at the ex- 
treme? by ships' breaking from 
their sheer 

Entire displacement, or weight of 
th^ ship and all its contents 
whi^Q completed to 5 months ;.., 

Cfuantity displaced after lauiiching 
until completed to 5 mc)nths .... 

Weight of the hull when launched 



Hibcrnia. 

201 02, 

53 

22 4 

2 i\ 

I H 

I 1 



26 111 



aft; 2 5 

for. 25 





2 

7 

3 

7 



4 8 



Tons. 
?0 



I « 

•33 



(^) 



29 

Tons. 
4647 



34 



4701 



.1 4 



(rf)2140 
\e) 2561 



^'^ 



Catedonia. 



20f5 

$3 

2Z 

1 

1 

1 





6 

2 
B 

a 



27 • 9| 



17 

26' O 

24^0 

O 2f 

P 5 

5 6 



Tons.. 
20 -A^ 



2? i* 



Tons. 
' 4557 



39 



45dfi 

2140 
2456 
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ijf the Hiherniftani Caledcnia. 3 7 

(a) "The C^edooia, by having 7} inches less hanging 
to her gun <leck, has the advantage of carrying her mi9« 
ship {¥>rt so much higher above flotation with but little 
loss of stability; as the gun$ i^nd decks are in toto 
raised but half that quantity ; probably still less hanging 
or a straighter deck would be better, especially for all 
three-deckers. . 

(b) Th^ Hii>eTiiia had 50 tons mm ballast on-b<»afd 
^en launcjiied^ ^ with an inch more false Jseel 'than the 
Caledonia, which latter ship had only 4P tons of iro;i 
balbst; the Hibernians actual n^ean draft at launching 
was .17 feet ^i inches; the Caledonians actual mean 
draft at launching was 17 feet 2 inches. 

(c) A tliird of the quantity due to an immersion of 
. Ae ship the san^e tiumber. of inches the Mup has broke 

from her sbper, whet complete, b allowed for the dis- 
placement of water, by the extretpities : thus, by imr 
j^iersing ;the Hibernia ;7 in^^ she would displace 1^3 
ton5, a third of which quantity is^added for the quantity 
immersed by her extremes. 

{d) Tl)is is very near the truth; the displacement 
by the respective plans correspond very accurately with 
the computation of the quantities received* 

(e) The method adopted for fastening the Caledonia'^ 

beaovs to her ^^des is in effect above 80 tons less in 

weight to her top side than the mode used for the' jsame 

purpose in the Hibernia; and the timbering the top 

side is about $ix tons weight less in the Caledonia: 

these circumstances, with thp ten inches more depth in 

hold, e^iablcs the Cak^onia to f^rry her midship port 

3 feet 6 inches, aad is' found sufficiently stiff under 

j^pr panyaSf 

Recount 



I 
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Commnicaki b^ Mr. Sou^ W^msr idswEix, ma- 

Letter to ih^ EHicrs. ' ' 
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Gentlemen, 

'OEVEKAL monthi ago, ia consideriiig tfte ftiahnei: ii 
which water fusbesT iti td fill tip'W Vacaftt spsce formed 
m its substance, it bccured to the that it liiu^t rise ^dth 
mn accelerated velocity from th^ bfottom 6f that^ spfac^, 
which,' if liot counteracted* By some other Cause," wotiH 
make it ascend above the Aatorat \tvk\: This preverfting 
d^use r afterwards suspected to b^ the fahing-in of 'ira* 
ter from the side$of the vacant ^acfe, oh t^hich fhe^ 
impulse of the ascehdiug water was expended: Fot' 
some time I could not tbibk of any good thethod of 
putting this conjecture to the test of eitpeiihient ; ' at 
last it seemed evident ttf me, thsrt in a tiibie (so ma- 
naged as to prevent the water from at first entering) 
immersed vertically for the greacter part of its • length, 
^at the water, on suddenly being p)ermttted'to entpr its 
lower aperture, would rise above the leviei of the rest ift 
the containing vessel, as all lateral access of water was 
prevented by the sides of the tube from bpeirating to 
retard its ascei\t. The experin^nt wxs immediltt^ly 
tried, and found to succeed exactly as I supposed; for 
, the water rose a full third of the length of the tube ifhwt 
the natural level SonUe reflections on the manner irk 
which water fills up the track of a ship under sail hus 
lately brought this fact again into pemembrmnee, 'aidd t 
have tried the experiment several times with tubes of 

different 
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different lengths within thi3 last motttfa, and abrays witb, 
tilie same result 

^ I imagifie there is a ratio of increase of the height to 
which water witt rise in. this manner to the increase of 
the depth of the tvhe : . the experiments I have hitherto 
made at least indicate this. . In a tube .2| inches long, 
immersed aa inch and a half, the water rose | of an 
inch above the lerel ; in a tube 5{^ inches \<m^^ im-> 
mecsed 3^ inches* the water xose 2 inches; and in a 
tube 21 1 inches long, the water rose 7|. inches abov^ 
the level of that in a cask» in which it was immersed 14 
inches. deep. . • 

AU iaats in natural philosophy are in dliemselves suf* 
liciendy estimable to deserve attention; but merit it 
moie when the relations diey may have to matters in 
which we are deeply interested are considered. The &ct 
which I have recited may probably hereafter be appKed 
to many other objects of utility ; that application of it, 
however^ which I shall now mention, seems of conse«^ 
*^ quenica enou||^ in itself to make it worthy of some con* 
sideration* 

fihapa in their progress through the tea have dieit 
maximum, of velocity for a given impulse regulated 
prinetpally by the motion they communicate to the sur- 
roui^ding fluid, and, by the ratio of the level of the 
water behind^thenii to that before them : the depression 
of the water in the iraek wf the ship, commonly called 
the ship^s sroir, hat ils degree governed chiefly by the 
ibrmalioii of the binder part of the Aip, and I am pre- 
pared to prove that the httio of the angle of inclina* 
ticm of die dope^ from midship '%o the stem, to the depth 
of the ship's draft o# water deteiwiines this degree ; but 
to do so^now would both extend t}n$ conmiunication fM 

much 
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much. in lengthy and likewise, aoticip^te die cont^tsof 
a paper on this subject, which I have had laying by me 
some time, and intend hereafter, when I have sufficient 
leisure, to prepare for insertion in your valuable work. 
I diall only, therefore, state now, that the more readily 
and the more completely the water can be made to 
close at the .stern-post, so as to leave the least possible 
wake, and make the level behind the ship most nearly 
^ equal to . that at the head, the faster will the ship move 
forwards. 

This slope at the hinder part of the ship, technically 
called its run, may be from the sides to the stern-post, 
from the bottom upwards to the counter, or compound* 
ed in various degrees of those two modes. 

The hydfOstatical fact recited may be well applied 
to determine which of these methods of forming the 
ship^s run idiould have the preference, and, as aj^ars 
to me, decidedly points out that it should be given to 
the second ; for in this way the accelerated veli^ity of 
the water rising from the bottom of the s(hip*s track will 
be least impeded by the lateral resistance of water 
pressing in from its sides ; and it is evident, from the 
experiments mentioned, that water rushes more speedily 
from the bottoni upwards to fill, up a vacant space tham 
in other directions, and consequently that a ship, whose * 
run was doped from the bottom upwards, Would make 
much less wake than one which ^a^^s sloped from the 
sides to the stem port, and would therefore , move 
through the sea ,with greater velocit^y with a wind <^f a 
given force. 

I am also inclined to think that it would^ increase the 

speed of the ship to pi^event the water falling in side-^ 

* way* into its. track by other means also, of which th^ 

best 
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best appears ta be, to bolt tiro projecting pieees lik» 
keels Jtlong the run at as great 4 distance from the rerv 
tical plane of the keel as possible/'so as not to touch the 
sides of the vessel ; those pieces should be parallel im 
each other and to the keel ; and if they were extended 
forward beneath the bottom to where the risi) of tbe ho^l 
conuseneed, sa as to form two additional keels^ the d^ip 
would be much the better for it as to strength, taking 
the ground safely, and in making less lee ^ay. The 
projection proper for these pieces would depehd on 
their distance from the vertical plane of the keel ^ the 
greater this distance the deeper should they be; for 
most vessels under 300 toils^ I should conjecture, at a 
rough estimate, that it would be sufficient if 12 or 14 
inches. 

In trying the experiment with the fube, different me- 
thods may be used for ^stopping the water fron^ entrance 
at the bottom, arid suddenly admitting it afterwards : 
that which I adopted was simply a valve, formed by a pro- 
jection at right angles from the bottom of a rod, on which 
a piece of ^ft leather was ceiliented. By pidling the 
rod with one hand while I held the tube with the other, 
the valve was pressed against its bottom^ and, was in- 
stantly disengaged by pushing the rod downwards. Thii 
latter motion should be performed with as much quick- 
ness as possible The experiment iliay be also axhi-' 
bited if the tube is short, by merely stopping the uppar 
ead with the tip of the finger ; which, by confining tb# 
air, prevents the entrance- of the water. If ti» witoff 
is coloured, its rise in t^ tube will be more oons^cb^ 
ous; I have found also that a ^nall ball of cotic* of t^ 
si^e to pass fre^ throug-h the tube^ placed in^ it- p#<iu 

VoL.X^V. — Second SERU55. O viou^ 



4t Hydrauiic littoe$tigitiwnSy ^IservicfU to the intended 

ifious to the tmrnersion, will shew ttie ascent of thf w«ler 
vevy cletrljr, .^larttcularlywhen managed so as to £b11. 
over the side of the tabe wheu it has. passed .through it^ 
#faich is easily effected. 

. : I have now only to add» that if the fact which I have 
h&te describe has been before published, it is entirely 
jiritfaout my knowledge* I have the greater ^reason to 
tMriieve *it is new/ because I can find nothing like it 
either ilk Desagu^er^s excellent compilation of experi- 
HKntal philosophy, or in the recent one of Dr. Young/ 
trtiich it is to be supposed contained all that was known 
on such subjects previous to the period of its publication. 

" ' I am. Gentlemen, your obedient servant, 

^ John Whitley Boswelu 

... J ..--/^ ■' 'I ^!;,-! ■' ■'■^,-.- J- . ■ , ■ • ■ -■ '■■ -> ■ <t> '■■' ; ^ 
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Jfydraultc Itrvestigatians^ subservient to ^n intended 
Vnronia^ Lecture on the Motion of the Blood. 

By Thomas Young, M. D. For. Sec. Jt.S. 

From the Philosophical Transactions of the Royal 

Society of London. 

X Of the Friction and Discharge of Fluids running in 
Pipesj and of the Velocity of Rivers. 

JuLaVING lately fixed on the discussion of the natuie ■. 
of inflammation, for the subject of an academical exer* . 
ci9e« I found) it: necessary to examine attentively the- 
medmnical principles of the circulation of the blood, 
ai^ -to investigate mioutely and con^rehensively the . 
iHptipn of .ftuids in pipes, as affected by friction, the re^ » 
si^lance ocipa^ioned by .flexure, the laws of th$t piopaga* ; 
i,. -t' > .'•.•. tion • 
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ilcNi of an impulde through ^ fluid eotltftined in an' 

<» 

elastic tiriie, the magnitude of a pnlsaticm m different^ 
.parts of a conical vessel/ and the effect of a contraction' 
advancing progressively through the* l^ngtlPof a giveii^ 
canal. The physiological application of the resuits oif 
ijiese enquiries I shall have the honour of laying before 
the Rojpvl Society at a future time ; but I have tholigiit 
it advisable to communicate, in a separate paper, such' 
' conclusions as may b^ interesting to some persons who 
do'net'Coi^cen^ themseUies with disquisitions of a phy*' 
«ii>Iogicial nature ; and I- imagine it may be as agreeabte 
to the Society that they- should he^ submitted, at present 
to their cenisiderationi as that they should he wrUiheld 
until the time appointed for the delivery ^f the Crdonian 
Lecture. ' - - ; > . «. 

Itiias been^observed by the tate Professor Robinson; 
that the comparison of the Chevalier Dubuat*s calcula* 
ttons' With bis ^experiments is in ali respeets extremely 
satisfactory ; that it exhibits- a beautifal specimen of th^ 
means of expressing the general result of an extensive 
Series of observations in an amdytical formula, and that 
•itdoes honour to the penetration, skill, and address of 
Mr. Diibuat and <>f Mr. De St. Houor^, who as^sted 
him in the construction of his exjKessions^ I am by no 
means disposed to dissent from this encomium ; and I 
-agree with Professor Robinson, and with all other late 
authors on hydranlics, in applauding the unusually ac- 
' curate coihcidence between these theorems and the ex« 
perim^its from which they were deduced. But I have 
already taken the liberty of remarking, in my lecture en 
the bistory of hydraulics, that the form of these expres- 
sions is by no m^ans so convenient for practice as it might 

G 2 have 
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44. HyflmAic tmislig^ti^ 

\m^ }><^ rfflb^r^d; a^ tii^jr are dtsio Unbio to^ ^Kitt 
V^ifeix pl^^ims in pfttticulftr^ c<i6e% ibce» wh^ tb& 
pii{xe i^ eiKtrei^ely m^ow, (H extrc^kiidy Joug, tb^y beccHiie 

ais^m^ lot be of ppinioni diat s^ canal may Y^me a finile 
i^bi^atu^ni an4 yet tjie water copt:wie4 io it oiay re^ 
9l^a perfectly at resti and tbat no force ci^n be suffi<« 
^ieat tQ xB^l^e water flow in any finite quantity tto^i^ > 
si t^be les^ than one tweaty-fiftb of an incb in diametm'y 
it ^^ fiercely require an argvuieot to shew that Jbe t« 

• 

giiiftal^ea in l^th these ce$peeti;. It wae tberafote jfieeefl* 
i?«y fi?r wy purpose to $nbj|tit^te for tbe formula of Mfk 
Pu))uf^ others of a tQt^ily 4illerent nutate ; and I could 
£f^w PubupLt in nothing ^^ in his ^enem) im^^ of 

considering a part of the pressure, or of the height of % 
given rfneiyoip, ii^^employed 14 Overcoming the f»Q<?on 
cf th^rpip^ th^P^gh wbk* the Mrat^rfl^w^wtof ill a 
pjancipA^.whichj. if; i^oii-of hi?, original inf^ntiwi^ wn 
fjSi;ti|inly %m reduced by him iftto « pru^c^al ifmsu By 
^j9)P9vi9g .the eispei'imAnt^ wliich h^ ha* e^lof^ed 
flpn»e^ ^ Qen^tner and ^^vm <£ my own, X hfi?e u] 
^^oyer)^ a.fQrmuH, whi^h appears, tp i^rM. fully •# 
.nvell fi» JDubuaCs, with the etperimeatt firom whwdi. tub 
.yulea were deduced, which siQcerdi^ b^ttcar with Of^tr- 
per'^ ?¥:perTOents, wbWh e9;lendft Hi ^\ the e^tc^^ie 

ntnei with , eqwl %Qwraey„ whiqh $ieeaiA tQ if^^Mftt 
j^pre limply the ae(uib\ ^perfttion of tj^ feireefi ooMei^ 
.ed» md whioh ia direct .m i^ niifplieatMA to prfn^Me* 
: without the necesaity of any i^u^ofituive M^ptoi^i^mtt^Qfr 
I began by exaroioing the Ye)iKpi«hes qI thtf w^tor #«• 
.^haifged through pipe^ ^ a i^iven iUi^et^i' with ^iflevwt 

4?grei^ Qf pre^wre 9 9#4 1 foun<l th^^t^ the &:ictiQ» Q<Hd4 

not 



Crotnmn Leciurt on iy McHm if ibe Bkod. 4S 

4^ be repretented by my sihg^ power of the >)elocily, 
although it. frequently appco^hed to the proportion of 
that power of which the exponent is 1.8; but that it 
appeared to consist of twd parts, the one Taryinjg;' sim* 
ply ag the velochyi the other as it^ square. The pro^ 
portion of these parts to each other must, however^ be 
considered a3 different in pipes of different ^snneterft^ 
the first part being less perceptible in very large pipes, 
or in rivers, but becoming greater than the second iii 
very minute tubes, while the second also becomes greater, 
for each given portion of the internal surfhcc of the pip6^ 
as the diameter is diminished. 

If we express, in the 'first place, all the measure3 io " 
French inches, calling the height employed in over* 
ceming the friction^ the velocity in a second v, the 
diameter of the pipe dy aad its length ^ we may make 

/asa ^ v' 4- 2 c y V ; for it is dbvious that the frictioti 
piust be directly as^ the length of the pipe ; and sinx« 
the pressure is proportional to the area of the sectioi^ 
and the surface producing the friction to its circum* 
ference or diameter, the relative magnitude of the fric* 
tiQu must also be inver&ely as the diameter, or nearly so, 
4ia Dubuat bus justly observed. We shall then find that 

'^^^^^^{^^ + 7rf (l^5-^ + T + Id))' Hence it 
is easy to calculate the velocity for any given pipe or 
river, and with any given head of water. For the height 
required ibr producing the velocity, independently of 
friction, is, according to Dubuat, — , or rather, as it 

appears from almosl^all the experiments which I have 

compared^ 
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" 'compared, —;. andtbe^bole lieigbt Aistberefbve equal 
to/ + ^ or A=: {^ + 5!) .•+ ?^.; aBci mating * 
^T^^^ »nd ^ «= -rr t'* + 2w = M, whence i; 5s 



\/ {bk 4. €*) — • e. lit order to adapt this formula to the 
<^8se of rivers^ we must make /infinite ; then b bec6aies 

i, and M =x — •^ sk —. s being the sine of the incli* 
Batiofti and 4 four times the hydraulic mean depth ; and 
since c is here =s -!-,»= v/( s+ec)*^ ^^ ^^ ^^^^ rivers, 

tf becomes . nearly v/ (2OQO «f«). 

In order to shew the agreement of these formulae with 
tlie result of observatibh, I have extracted, as indiscri* 
ifiinately and impartially as possible, forty of the expe- 
riments made and collected by Dubuat ; I have added 
to these some of Gerstner's, with a few of my own ; and 
1 have compared the results of these experiments with 
-DubuaOs' calculations, and with my own formulas, in 
separate columns. There are six of Dubuat's experi- 
ments which he has rejected as irregular, apparently 
without any very sufficient reason, since he has acci* 
*dent2(lly mentioned that some of them were made with 
grfeat care : I have therefore calculated the* velocities for 
^th^se experiments in both ways, and compared the re^ 
^Its in a separate table. 
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Tubuldr Comparison of Hydraulic Experiments, 



rn 



Observer 



DUBUAT, 



262.5 

^58.5 

92A 

15.6 

17.6. 

16.4 

11.7 

9.9 

5.8 



1 
s 



35723 

6413 

21827 

27648 

9288 

432 

14t2 

427 

5J12 



Superf. 
Veloc. 



15.96 

31.77 

9.61 



V, 



12.56 

26.63 

7.01 

5.07 

5.70 

32.52 

14.17 

22.37 

27.51 



Dub* 



10.53 

.M28.76 

8.38 

6.55 

5.86 

31.61 

13.59 

24.37 

27.19 



Log. 

ratio 



.0776 
.0334 
.0775 
.1112 
.0120 
.0124 
.01821 
.0372 
.0051 



Y. 



11.10 

28.02 

8.14 

6.27 

5.97 

30.67 

14*05 

24.41 

27.34 



Log. 
ratio. 



.0537 
.0221 
.0649 
.0925 
.0291 
.0255 
.0037 
.0379 
0027 



a 



424 
424 
415 
4U' 
376 
374 
360 
35* 
332 






y/ OOOOrf*) 



952 

952 

914 

887] 

465 

45 it 

416 

414 

4^6 



11.1, 

«8.3' 
9,3. 
7,5 

6.1 

27.6 
W.2. 
21.7 
23.5 



Observcirs. 



COCPIET 



BoiSUT 



DVBUAT 



d. 



18 
5 



2.01 



1.33 



1. 



/ 



.24167 



.1667 



.125 



/. 



43200 
84240 



2160 

1080 

360 

2160 

1080 

360 

600 

737 



117 
36,^5 



36.25 



34J7 



h. 



145.08 

25.00 

16.75 

5-58 

24 

n 

24 

24 
12 
24 
24 
12, 

4 
23.7 
12.2 

4.2 
36 
18 

53.25 
41.25 
30.17 

5.00 

.83 

51.25 

3«.75 

15.29 

2.04 
42.17 
35.33 
14.58 

2.08 






V. 



39.16 
5.32 
'4.13 
2.01 
24.7i3 
16.38 
35.77 
58,90 
12.56 
28.08 
48.53 
22.28 
12.22 
28.67 
19.99 
10.56 
84.95 
58:31 
85.77 
73.81 
51.96 
23.40 
7.58 
64.37 
54.191 
33.38 
10.62 
45.47 
41.61 
26.20 J 



Dub. 



40.51 
5.29 
4.23 
2.25 
24.08 
16.101 
3.5.10 
58.80 
12.75 
28.21 
49.52 
21.98 
11.76 
29.41 
19.95 
10.6^ 
85.52 
58.47 
85.20 
73.90 
50.14 
23.19 
8.22 
64.95 
55.32 
33.17 
10.49 
46.21 
41.71 
25.52 



7.32 8.35 



1 



Log. 
ratio. 



.0148 
.0024 
.01^3 
.0490 
.0115 
.0075 
.00&2 
.0007 
.0065 
.0020 
.0088 
.0055 
.0167 
.0111 
.0009 
.0041 
.0029 
.0014 
.OOJ29 
.0005 
.0155 
.0039 
.0420 
.0031 
.0090 
,0028 
.0053 
.0070 
.0010 
.0114 
.0572 



(Mean 
=rL. 



Y, 



3.8.49 

5.40 

^Mi 

2.01 
24.'76 
16.36 
35.05 
56.85 
13.28 
28.84 
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It appears from this comparison^ that in the forty 
experiments extracted from the collection, which served 
as a basis for Dubuat^s calculations, the mean error of his 
formula is 1^ of tlie whole velocity, and that of mine ^ 
poly ; but, if ,we omit the four experiments, in which the 
superficial velocity only of a river was observed, and in 
which I have calculated the m^ean velocity by Dubuat*s, 
rules^ the mean error of the remaining S6 is .^ accord- 
ing to my mode of calculation, and -sV according to Mr. 
I)ubqat'&.; so tha^ on the whole, the accuracy of the 
two formulae may be considered as precisely equal witbt 

respect 
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f^wl to ilies^ czperimwit. In the fibK •i^fiefiiueDts 
which Dubiiat has wfaoUjr n^t«dy th« ami error of hi$ 
iormula IS about A, and that of nuae Vr. In fifteen of 
Gerstiier*9 experinient9 the mean error of Ihibuaf's^mfo 
is one*^thutl, that of mine one-fourth ; and in die three ' 
experiments which I made with very fine uibea» the error 
of In5^ own rnlies is one-fifteenth (tf the Whole, wtdU in 
ftich earte» IhiVaai?^ foM^ eeoiq^teh^ flu}. I hatk 
dettffttiMA th^ iMaa «Mt by «d<fii^ t6;^et i9to l6g^ 
iMiMe rMilto dr 1^ tile fMsfts^ a6d dBK^iifif dM ttttt by 
thentMbetof^qpAittiakiL H weil^4 b« tiMli* fo IMIi 
for a muok f^Mftf 4e(fr«f^ of it^tficyf ittMit ii ^^-tfk 
probable titot the Mfo#» of ih6 iijpMltticMtf &edMdV«k 
were lett lfe»* tiiose ef tiM Mi#«yia«oii; bad if a^ sdtfU 
eient numbef «f e^lreflM^ i««bMI« ttid fte^piehfi^ t!i^ 
peated ei^erimMH eontd be ^btsdMdi it wetfltl be viHf 
potable ta adapt «^ folttiaa ^Vk A^f^ c<iftttft};f t6 
their results. 

In oriMr IP facilitate tShe 6en^lffitio6^ I Kav^ &dle a 
table of the eoeffi^iefirts n a^^ foi^ the^finteht vdtiea 
of 4, all die measnies b€ttng> ^11 eii^f iissed iA F/toelk 
inches* * • 



Tabk of C$efficknt$f9T Ftench Inches, 



00 
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60 
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.I'X 
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421 
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792 
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.i?X 



MMM 



7ift 
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385 462 
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2.5 
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1.5 
I' 

.9 
..8 
.7 
.6 
.5 
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.I'X 
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305 
S96 
288 
275 
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i249 
24d 
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■tak 



•riw^ 
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.I'X 
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617 4 
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75l|i 

866 



2^d 1063 ( 



1123 



950 M 93^ 

i 
f 



1278 
13S4 
1524 



i*4i« 



»i^f, 



.4 

.3 

.2 

.15 



.1 



a 
I'X 

257 



440 
458 
518] 



f 



646 



*«i^ 



»*i 1^1 



c 

1717 
1895 
2008 
22$^ 

2532 



879 
303 
349 
402 2887 



3086 
3n6 

3405 



589 3695 



3985 



Yo^^ XIYk-*S«coot SEitits. 



H 



For 



^&0 Ifj/drautie Inoestigations, suhservicnt U an-AHended 

For example, in the last. eaqperiment, yifbere d in l^p 

and A27.1, we have a *= .0000259, i= ;^;^ / Qo^gg =?= ^i^> 
^ — .0001063, e ^bclid = .22, and w =\/ (iA + e*) — <? == 
"1 18.46, which agrees with thie experiment within -rhr of ' 
^ the whole.* 1 had at first employ efl for a the formula^ 

'- '430 . . .vr . 1 



^_-,_ ^ 4. ^ 4. --. " but I found that the value, thus 

determined, beqame tqo gyeat wii^en 4 was. ^bout 20, 
^nd ty^o small in squ^e other cases. Coulonlb'9 e;^peii- 
^euts qn the friction of fluids, made by aieaiis of die » 
4orsion of wires, give about .00014 for the -.value of r, 
.which agrees as nearly-, with this table as any constant 
.number could be expected- to, do. •. I have. however rea- 
son to think, from some expetiments coipmpnicated to 
jinp by ]VL^ Robertc^on Btichaiian, th^t.the value of a, 
for pipes a^out.hjdf ap inch in diameter, is somewhat too 
small; my mode of calibulation, as well as Dubuat's, 
giving too great a velocity in such case3. 
, . If any person should be desirous of making use of 
Pubuat's formula, it would stU^ be a great cQfnveni»Bc«r 
to begin b}r determiniiig v according to this method^ 

then, taking 4 = —^1—^^ or rather, as Langsdorf makes 
^^* ^ i^ g.48Q > ^ proceed in calculating v by the for- 

iniila»=148.5 (^i_.2)/(-_^g^|__p__^01), 
since this determination of b will, in general, be far 
more accurate than the simple expression b =; "^ ^^, 

and the continued repetition of iike calculation, with 
approximate values of v, may thus be avoided. * Some- 
times, indeed, the values of v found by this repetition 
will constitute a diverging instead of a comyerging se- 
ries, and in such cases we can only emplpy a conjeq^ 

tvpral 
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tiiral value of i)f intermediate between the two pre- ^ 
ceding ones. 

Having sufficiently examined the accui*acy of my 
formula^ I shall now reduce it into English inches, and 
^hall add a second taUe of the coefficients, for assistinsf ' 
the calciilatioR. In this case a becomes .0000001 (413-f- 



«__U40 __ 180 X ^ = .0000001 ( 
d rf+12.S «i+.355y' . V 



^(Md 



+ 4. 



(1085 + H^ + '■'''' 



drf+ 1136 ^ V* 

•andt; = ^ [hh^e)-e, or = ^ (±- + ^) _ ^, as 

before ; and in either case the^ superficial velocity of s^ 
river may be found, yery nearly, by adding to the mean, 
velocity V its square root, and the velocity at the bot» ^ 
too^ by subtracting it. • , .> 



Table of Coefficients^ 
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885 
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433 
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3251 
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393 


860 


•r 
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449 
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1322 
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528 


iM)^f^ 


60 


391 


825 


6 


322 


471 


. .6 


243 


1433 
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599 


3866 


50 


389 


772 
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312 


507 


.5 


245 


1578 


.1 
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657 


4183 



II. Of the Resistance occasioned by Flexure in Pipes or , 

Rivers, 

Mr. jDubuat has made somQ experiments on the effect 
of the flexure . of . a pipe in retarding the motion of the. . 
water flowing throijgh it ; but they do not appear :to .be 
by any means sufficient^ to authorise the conclusion9. 
^hich ho has drawn from them. He directs the squares 

H 2 of 



• 
6f lfe« 9ine$ of ihe angles of flexure to be collected itMt 
one stun, which, being multiplied by a certain constfcnt 
cQelEcient j^nd b^ the ^oare of the velocity, is to 9bew 
the height required for overcoming the resistance. Ik 
is, hp^revery easy to »ee that such ^ rule must he funda^ 
mentaUy erroneous, and its toincidence with some ^x^ 
peiriraents '^merely accidental, since the results afforded 
by it must vaiy according to the method of stating th^ 
problen* which 19 entirely arbitrary. Thus it depeiided * 
only on Mt. Dubuat to consider a pipe bent to an angle 
of 144^38 coktsisting of a single flexure, as composed of 
two flexures of 72* eaeh, or of k much greater number 
of imaller flexures, aUhough the r^hlt of the experi* 
ment would only agree widi the atbitrary division^ into 
two parts, which he has adopted. Hiis difficulty is 
attached to every mode of coq^putiiig the eC^t either 
from the squares pf the §in€s or from the siues them- 
selves ( end th« only way of avoiding it U to attend 
merelj to the angle of flexure as expresse d in degrees. 
It is n9tma{ to suppoi^e that the effect of the euirature 
must increase as the curviiture itself increases, aad dut 
the rettgrd^iitou must he inversely prpportional to the 
radius of curvature, oir very n<?arly so j ^nd this suppo- 
sition is aujficiently confirmed by the experiments which 
Mr. Dubuat ha^ employed i^ support of a theory so 
different* It might be expected that wsft equal curva- 
ture '^would create a greater resistance in ^ larger pipi^ 
than in a smaller, since the inecjuality in the motions of 
the different parts of the fluid is greater ; but this cir- 
cumstance does not seem to^ have influenced the results 
of the experiments made with pipes of an inch and of 
two inches diameter : there must klso be some deviation 
firom the general law, in cases of very small pipes hav^ 

mg 



tbg *l SK^^ ^wvntar^b. ^% tttft deviatkm cttnbt be ^ 
tefBQoa^ wi^hmt fatttiiHr es^periiDentSb Of tl&e:25 whioli 
Diibwtb«i9 4Mi4e^ b^ b»s lejected 10 m irregnlai^ lil*^ 
cadue they dp W agree mik hit theory : indeed 4 of 
theoif which were Jmde with » much shorter pqpevthsii 
the renty differ so manifestly ixQih them that they caaBot 
he reconciled: but 5 others agree sufficiently, as ivell 
as all the rest, with the dieory whbh I have here pro-- 
posad^ supposing the resbtance t(x be as the angular 
fle^ure^ and to increase besides almost in the same pio« 
portion as the radius of curvature dmiinishQs^ but more 
nearly as that power of the radius of which the index Is 
seven-eighths* Thus if p be the number of d^pfees 
subtended at the center of flexure^ and q the ra* 
dius of curvature ef the axis of the pipe in French 

inches, we shall have r = - .J^ nearly, or, more accu- 



rately, 



.0000045^r*7 
9 



I 



900000; 

These calculations are com- 



pared with the whole of Dubuat^s e:!(periments in the 
foUpwing table. . 



Table of Experiments on the Resistance occasioned bjf 

Flexure. 
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.87 

.58 
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1.5S 



288 
144 
72 
196.5 
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112.5 
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1.57 
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,1.52 
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.38 
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Y.2 



5.72 5.95 
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■M^ 



1.54 

.58 
.37 

5.59^ 

8.08 
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1.58 

.79 
-.391 

.62 



1.60 
.40 
.38 f 

1.30 

2.78 

8.65- 



a^ 



In 



W Stecivo^Ckemical Mesem^cheSy 

In tUe ktt three expenmeirts, the ^ameter kA tfie 
p^ was two inehes. The radius of curratiire is not 
asdjMrtained within the tenth of- an inch^ a9 Dtilmat be» 
not mentioned the thickness of the pip^s^ The medm 
error of his formula in fifteen expa'iments, and of mme 
in twenty, is.-jV of the wftole. . 

TO BE CONCLUDED IN OtJR NEXT. 



Electro^ Chemical Researches^ on the Decomposition of 
the Earths ; with Observations on the Metals obtained 
from the alkaline Earths^ and an the Amalgam procured 
fivm Ammonia. 

By Humphry Davy, Esq. Sec. B. S. M. JR. LA. ' 

* 

From the Philosophical Transactions of the Eoyal 

Society of Londqn. 

L Introduction. 

T 

LK the Philosophical Transactions for 1807, Part I. 
and 1808, Part L I have detailed the general methods, 
of decomposition by electricity, and stated various new 
facts <At*inedin consequence of the application of them. 
Tie results of the experiments on potash and soda^ 
as I stated in my last communication to the Society, 
aflForded me the strongest hepes of being able to effect 
the decomposition both of the alkaline and common 
earths; and the ph^enomena obtained in the first imper^ 
feet trials made upon those bodies countenanced the 
ideas that had obtained fi:om the earliest periods of che- 
mistry, of their being metallic in the nature * 

• Btcchcr is the first chemist, as far as my reading informs me, 
wh* ^stmctly pointed out the relations of metals to earthy sab- 

stances^ 



on the DetompoHlwn rfihe E^rths^ He. 3S 

• Miiiy difficuteiei howia^er occuired in the waty of ob« 
tftiittng complete evidence on this subject; and dte 

, pursuit of the- enquiry has i^quipred much Uboiir and a 
c(Hi$iderable devotion of time, and has demanded more 
reined and complicated processes thaii those vriiiich had 

•isticceeded with the fixed alkalies. 

-ftancet, s^e P]iy«. subt. Lipsie, 4to. p. 61. He waf followed \j 
.5tfthl, wko has given the doctrine a more perfect form. fieccJier^« 
jdea .wa$ that of an uniYersal elementary earth, which, by uniting; 
to an inflammable earth, produced all the metali, and under other 
modifications formed stones. Stahl admitted distinct earths wliic^ 
he supposed might be converted into raetab by combining withpldo- 
^stotii see Stahl, Fandameat. Chym. p. 9. 4to« and Conspect Chenu 
1> 77. 4to. — Neuman gives an account of aa elaborate ^eriea of 
.imsuccessful experiments which Jie made to obtain a jnetal frap^ 
quicklime, Lewi's Neuman'4 Chem. Works« 2d. edit vol. i. p. 15. 
The earlier English chemical philosophers seem to have adopted the 
•opihion of the possibility of the production of metali from common 
<earthy substances; see Boyle, vol. i. 4to. p. 564. and Grew, Anatomf^ 
of Plants, lee. ii. p. 242. But these notions were founded upon a 
kiod of alchemical ^hypothesis of a general power in nature of 
transmuting one species of matter into another* Towards the enf ' 
of the last century the doctrine was advanced in a more pbilosophicad 
form : Bergmian suspected bafytes to be a metallic calx, Prsef. Scia- 
grap. B.eg. Min* &0pu8c. iv, .212. Baron supported the i4^ of the 
probability of alumine being a metallic 3ubstance^ see Annales d^ 
Chemie, vol. x. p. 257. — LaToisier extended these notions, by sup^ 
posing the other earths metallic oxyds. Elements, 2d edit* Kerrlf 
translation, p; 217. The general enquiry was closed by the assertioa 
pf Tondr aad Eupreeht,/ that the earths might be reduced by char- 
coal'; and the accurate researches of Klaj^roth and Savaresi* wh^ 
proved by the most decisive experiments, that the metals taken for 
the base^ of the earths were phosphurets of iron, obtained from the 
vbone ashes and other materials employed in the experiment, Annales 
de Chimie, vol. viii. p. 16, andL vol. x. p. 257, 275. Amidst al) 
these hypotheses, potash and soda were aev^r considered as metallii^ 
In their nature ; Lavoisier supposed them to contain azote ; nqr a( 
that time were there any analogies to lead that acu|e philosopher to 
fi |iappier conje^tvMt^ 



\ 



The earths, like the ^ed alkalies^ ar^ non^capdoctoni 
of etectriclty ; but th^ fixed alkalies become condiietuig 
Hf futton : the ihrusi^le tiature of the earths, however^ 
i^endered itimpotsibleto operate upon them in this state: 
the atceng acuity of their bases for oxygene, ma^ it 
unavailing to act upon them'in sohition in water; and the. 
0sAy wfetfaodfi tfaait piipyed successful» weire those of opiv* 
rating upon them^ by electricity in some of their ccnaibi^ 
nationji, or of combining them at the moment of their 
decompoeiition' by electricity, in metallic alloys,, so sis tot 
obtaio evidences of their nature and properties. 
. I delayed for some tinie laying an account of maDjr of 
iStit principal i^esuks which I ohtai|}e4 before the Society^ 
in tie. hopes of being able to render them mpie distinct 
^4 isatisfactory; but finding that for this ea^ a more 
IHnprefful battery, and more perfect apporatua tbw. I 
liaire % prospect of seeing veiy soon constructed, wiB be 
rehired, I have ventured to bring forward the intes- 
ligation in its present imperfect state; and I shall prefer 
the imputation of having published unfinished labours, 
to tfiat of having concealed any new £bi0s from the 8ci«> 
entific world, whidi may tend to assist &e progress of 
chemical knowledge. 

2» Methods eiitployed/ct decomposing the atkatme Et^rty. 

Barytes^ strontites, and Nme, slightly moistettec^ were 
electrified by iron wires under naphtha, by the sanie me- 
thods, and with the $ame powers as those employ^, for 
the. decomposition * of the fixed alkalies. In these c^ai^s^, 
gas waa copiously ev^Liied, .which was; iiflammahle ^ an4 
the earths, where in contact with die negative metallic 
il^ires, became davk^colouilpd,, and exhibite4 small points 

* 

t Sec page 4, PhiK TraIls^ ISOS, Tlirt 1^ 
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&nthe Decompasttion ^tAe Earths^ i(c. U^ 

l^aTiog a metallic lustre, ,i?rhich,. when <€$i^pQse4, to jaijr,. 
^adaaily becanui whiter they became white likewise 
when plunged under watef, and when examined in. this 
experiment by a magnifier, a greenish powder seemed 
to separate from tbem^ a]\d snoail globules of gas were 
dtsengagod* 

. In these cases there was great reason, to believe that 
the eairths b^ been decomposed; and that their bases 
had combined with the iron, so as to form allo}n| decouT-^ 
posibleby jhe oxygen of air or water; but the indis- 
tinctoess of the eflPect, and the complicated circum-^ 
stances required for it, were such as to con\pel me to.^ 
form other plans of operatiotf. 

The strong attraction of potassium 'for oxygen, in- 
duced me to try whether this body might ipt detach the 
oxygen from the earths, in the same manner as charcoal* 
decomposes the common metallic oxyds. 

I heated potassium in contact with dry pure linjjie, 
harytes, strontites, and magnesia, in tubes of plat^ 
glass ; but as I was obliged to use very small quantities, 
and as I coidd not raise the heat to ignition without 
fusing the glass, I obtained in this way no good results. 

« 

The potassiufti appeared to act .upon the eiaurths^ and on 
the glass, and dtifk brown substances were obtained, 
which evolved gas from water; but no distinct metallic 
^IoI)uIes 6ould be procured : from these circumstances, 
and other like circumstances, it seemed probable, that 
though potassium may partially de-oxygenate the eavtbi, 
je^ its aflkii^ for oxygen, at least at the tempcratinrd 
wbich I employed, is not sufficient to effect their- d6com**' 
jposition. 

. I made mixtures of diy potash tu excess and dry ba- 
tytai, lime, strontites, and mag]|Ma» broii|^ thfm into 
Voi« Xiy.<^S£COK]> SfiRiES. . <- 1 fusion. 



f^bn^ ahS fteted lip6h them ih ilie Vokafe tiMmft in t)i6 

dime liuinher ^s that 1 6ini>loyeA fbf dibtahliTig' this fntsttdi 

6^ tihe atkiatUes. )Vfy hop^ Wer^^ th^t the {H^tdis^tilti, 

aindi tlie metals t( the i^arths tnight be de-^^iyg^en^ted at 

the same time, and enter into (5oftibihati6tl In liS6y.^ 

' Indiitway of operating, the results were'ttiore dfe- 

tlnot ^n in the last: metallic iubstatices dipp6^t%d^ kiss 

fusible, than potassium, which burnt Hie instdEnt tifter 

&ey'iiid fcrihed, and Whidh by burning prodnCifiid a 

mixture 6i potash and £he earth employed ; t endearonted 

io form them under naphtha, 1)ut without ttnlbh iSUCCess« 

To produee the result at- all, reqiiiW 1i chargfe'by the 

action of nitric acid, whi^h the state df the batteries 

. did m>t permit me often to employ*; and th^ metal Was 

.generated only in vety mihute films, whiehcould nofoft 

detached by fusion, and which ^ere instantly de^royM 

by exposure to air. 

; ' 1 Irail found in my rfeiseafcbi^supbn'potaf^islufii; tliat 

when 4 niixture of potash iahd the oxyd of mereurjf^^ 

I ...... 

' * The power of this comfainatioiiy though it coofisted of one 
hundred plates ofcoppei^ and zinc of six inches, and one hundred 
' and fifty of ftMr inches, at this time was not ihore than eq\ial to 
^duit of il ikwl j«eoii»itikted apparitus of one Iniidiied and iktf^di 
^ur ladMtt. It had heoi mide for the demooiMlidiiiln tkr^Thealtft 
«f the Royal Institution in 1803; and since that time had beea ca&« 
stantiy employed in the annual courses of Lectures, and had Serred 
'ih diffetent parts, for the numerous experiments on the decomposition 
«f bQ»i6$hf eteetftinty, detailed in the^^eriau Leettir^f ibr mm 
:afli li9r^ 'aht anamher <^ the^iatea ^e»e 4h^nijr«il hy^o#fiMiMi« 
I ineBllpii tii«e:eUcmnslaiites^ heeaeise many <he«iiila haitft bUM 
deterred fr^m pursaing experiiueiits on the decompositioa .af tlia 
alkalies and the earths, under the idea that a very powerful comhi- 
Aftiifm war tequired for the jefiect. This, however, is ' far from 
^ttg Ui6 dih^t aR Ae t^tpfenmeots detailed in (be text may Ibe re- 
fWM^HieMf of a YjOiiAc ItaOMrjr, tfoftukdur A^m oae hiMiitf 
t« oael^mdred and fifty platei of §mkt fr«x iaebei. 

tiiW 



on the Deemnponiion afthe ISirths, Kc. 59 

tmf orileftd, wm «foetrifieA ia die 'Vottetc cireuTt, t&e 
diicmapqiiimi^iwis veiy nqi^d^ .Md Ml- ttsmlgaai, or im ' 
atioy flf . potwuiiHft was ol^tatned^ ^Ih^ littfaettoit belw ite h 
tlM^oMMnon Kidlali ittd ii*^ potassinin^tppafeiitly acce-' ' 
lerataiff the Mftamtioii -of the oxygen. 

Tlie«ide» ttiitl « slmUor kind c^'aeti!^ mi^ assirt 
4pft0k«IM»|ttion^ of • the aQealme eanht^ induced me to^ 
dfeetvi^f sBist»re» ^' these bodies and'tSie ozyd of tih.' 
of Iron, of lead, of silTev and of JDoetaiiry; ' anti thete^ 
ofietalient ware far more satirfacftory tl^inv^y of du^ 

. il rnUtune of tw<^^ird» of.barytes and' one-third 6t 
oxyd of 'Silver tery tlightly aiolstenedl was elcfetrified by 
iron wires; an effervescence took place at both pcdntsOf 
eoqt^ty ixiA amMHUe quantity of a subataace, jpdssessing 
tbo white^esa of sikgtV Jbraied at the negatfte ipoibtL 
Who» tbo Iron iM#e to wbick tbb siiWtaace adhered i«is 
pkingodinlo wa^er eoataitdng alittie ahim wsdnttoi^ 
gas ««a disengaged, whiek proved tobe hydrogenf; -anil 

white oloada wkieh were found to^e s^ilpbate ofbarytes, 
descended firqm tbepoiatc^ tk< wire. \^ ■• - 

A joixture of barytas and yed oxyd of meitnky; ia 
the save pro|MilioiMy waa elee^Med in file same ntatr^ 
Mr. A maall' aiass of solid ama^aiQ adIWred to th^ 
' iiagativia wire, yfthiiik evidently contained a subsiiancef^ 
that produced b^rytes by exposure to atr, irith the ab* 
s(»]ptioii o£ 93cygoa ; and witieh occasioned Ap ^ovohitioii 
of hydragon fiK>m. water, leanng ptutr meretiry,' tod 
paodimiiig a sc^atioii of btoytes. 

Mixtures of lime, strontites, magnesiai and red oxyd 
of mercury, treated in the same mannori. gave Similar 
ama^ams, from which the alkaline earths were tegene*- 
pted by the action of air or water, widbilij^e phenomena; 

I 2 but 



but ^e quantiti^ pf .D)^l;^li4$ fobs^aMi^ ohtriMA^efi^ 
exceedingly iniiiia^s ih^J appeaiiecl jb^ sieve anperfieial 
fpirauuioiis surrouDding t)ie pomt ^f UaMs w<^ norilid 
t^y iacf^e,^^ th^ first fe^siimtes of ^leoliimi^ 
even when the process Yr9i^,c^ieA on for some bovxi^* 
^ These experiments wei^emade previous to April) 1808^ 
%tc which time ^he bs^tteri^s vtrere #0: Auicii atlfocttcl b^ 

coiistant use* i^s^no longer tt> form ^ eSkie^HicoAikMa^ 

I - • • •.-■ ...» 

tion. . The .enquiry v^naui suspended for a $bo]»t tmi&s }>v^ 
in May I was f nf^bled tor^w^e it^- by^egipl^yittg a bubw 
and much more powerful combination, construetedl in 
thel^fl^bpratory of the R^^el lAstitutioii, «nd oonaaiittog' 
of- five hiiirdred p^rs qf ..<|oub)^ pl|tt^ ^f kix inphetf 
square. , - ' • . 

- When. I ^ttei^pted to obtsto amalgams widitbisappa-. 
ratii3, tla^ trangmittiilg ^irea liremg.of platinHy >of ftbo«t 
j^ of an.jncl^ ijQ di^m^Wv'Ae hipftt'genei^ ^ms •* 
g]reat a§ ip;bufn bo^ th^ mfprcfury and bails lof 4)to;«mal^ 
g^tp at th(^ ii|oment;of i|^ lormatien;^ sn^ vhett' by 
extending th^ su^aces/pf the cofiduoton, ditSi.poiAreraf 
ignition waspaodified) yt^ stUl tbe amalgam ' i«aa ofdy 
produced in thiiii fttmsi -wd I co«ild not^obtain'.glohtiles 
fufficiently )^^ tp aubmit tp xdi$lttttdti0ntt .Wkmet tbe 
jtt^niWijt^ng wir^s, hi^b^ of ^nion of? die. 4ame ?thidm«»S) 
■fhe ircm acquired tib© tcpsp^rfiture of; tgnitiony and com- 
Jjincid wj(|h, *^he bases^pf the eartHsi in* pffefecence to the 
4nerpuij«^nd mets^llic a);|f9ys .^f ,a dairk gnpyxyokmr were 
;0bt^tied| jrj^ic^, aci^^ (HI water wit& tbe eMntton of 
hydrogen, and were cqilvei^ted'into os^d of iron, ai^d 
; aiQcaiini^ ea^hs, , . - 

to. BE COidlNUEP IN OUR NEXT, 
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JiE c^pmioo I gav^ ic^ the fiathSociety^s Papers^ ¥oL .. 
X.pw 4rli, lln^ th^ w^at blight isaptoz^ and not an in<- 
stet| i^ now fiiUy c^ffiiiiriiied by tba microseppical obse?r'r . 
Y#kmi 4i|. that abk natmalist Sir Joseph. Banks, who, - 
^H \m £»BafeMiHi tb«| «iibj<9et9 has ^veu magnified repr«t> . 
^QlatioHs of the plants .ia^wiiiohitt jbonaad fructifica*' 
tioQ life ]M> ifx^fu^Cttoufty %it ao one can doubt the 
fact 

.S^ Jafiq»I|i»^fii0.de9i;xibea the manner in whi<:h the 
j^ikmte «eedi|.afthuip1aidt^ which are as light as air) are 
parried by the wind> andhklgped on the growing stalks 
i^ .tiriict9% wiiAre they take root and vegetate^ and like 
aU Qtiber parasitic^ plMls> rob the plant to. which they 
^tafh of ita nbniishpoent, to support themselves. The 
frS€»ct:ia too^ well known* . The ^rapidity with which these 
muiute pliM3^ wgelat0» anc^ the destruction they loake 
ill a crop of wb?at» of which ik^ eorist only a few dapt 
beCi^ i^peased . lull and ^ h^avy and. nearly fit for . the 
Md^<pi» can scarcely be believed by those who have not 
obterved it» and is a$|;ohisbing^ even to tboi^ wbo.haire 
)^^atobed its .progress^ It seems td produce soipethiiog 
more. than a lAere cessatioa of grpwth. lt$ actvpiku like 
that fifpoispn* Itabsorba tbe^nnii or flpur of the£iu%3|: 
aad plumpest grain, and reduces it to a merjp she^ of 
bran. 

Biit although the nature of this disease is now so well 
IvnQwn, the remedy is notsg easily found* With all due 

defi^ence 
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deference to the great, dbliiti^a of Sir Joseph Banks, I 
am npt so sanguipe as to expect that it cao be eradicated 
by pulling up ^be disoa^td p}4iit|/V ^ ^v^ if 4l were 
pr^^ti«ble;i by b^irnipg alj[ the Mvaw of every blif l]Uted 
crop- . . , 

The sec^s of this destructive plant are too minute aji^ 
abundllMb 9Ad i3ipa hfe> of being ivaftod to too, gieotit 
duUAnee,.. ta ber tots^y daoyMry^d. ''A^ai&fle 4^0, of- 
blight^ ii4i«ai yn& pmdmse^ actfd onoiigb.to mtpp^w 
ivhole di^krict i^mfA indMdviii&.oliiv wetl ikaoain^ ^<fae»fc> * 
oiito^ .thai tbi^ fSmaJL g^Dom^^ft^i^attriabeit eniMO^ «i4^i 
|iJ0)t^i besidea wheat;. ^ Audiwer^^tbece ^vUita single pieoi^; 
af'flrfaeal in aenuntiy wiiei^.aooa hadigiowii hefcMy ^k^ 
enemy would be ready for the attack, whenever tbi^v^ 

It ia probabiy not wttbin ^0 pmpt ckl inaa mfpt^mmit^ 
Md^ the r^agesof th^ destractive^ thougtik^ ttuMil^ 
mi^iuyle fLgrieulturey but il may :y(^' Witt Ui(<p0if)6rt» 
1^9(^6 tbfoa in a pottsid^vabler degree,. :by asqevteimii|» 
wd. obviaUng the cau^x wJdoh peeuHarfy dispone and |mw 
jmvt Mtf ii!^Ai^' pAiE»^ fbor ita atta«J(s* Tbesa magr be 
mntm^ up^iu one word, via. t^eakiie^ or 4iMifjf. - 
-The elais 9i plants called by.botamsia meesea and li« 
elieui^ aw t|a im$ecUef1he vegei^bUMngiom^ premUdH 
pM(!f ^ W0ipi09a»9 (1^ M« inss€ts4f ih^immiul - Uig^dom 
4^r0 t^ pre^ im weak ariiimLls. la hotk inist4nces, the 
j^J0e$ by being wakened and ^epvived of their acBidi^> 
beca^me ^AtfiV proper foc^' The vmied^ mvm% be t0.ve« 
Ifeere te Ae objeet «A^ fio/tirai? Aedl^A irod c«^47Mr. 

T^ Apply ^s arguBdent to wheat, ^a{|d to ahe^ <the 
eauses which reader it unproductive, it will be necesaavy 
^ censidejr the nature ef the plant, and^^e kind of cul'* 
livafcton which lUnatty lenders^ it .pmduclive« 

... It: 
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It i» W|ell kMJWdi ihsA nutixfe teas ^midied tbifc ntbeit 
plant with a double s«t of- VDdts, 40 c6lflTiV«d tifot the 
fim iMy be Mtp ^ttoilgh to enable it to staiii) the 9«^pe- 
ribf #f liie wintcfr ; umi the Mcond no tYmJikm m to ad** 
sfttt Ibtt ge»kl iiidu^nce of the spring*. It &r«t shoots 
down a perpendicnlar tap^rootj which suppo^t!i ifhe plant 
tttid klesbpi ft m^dy ^uriiig l^faie 'Wihtet ^ and in the i^pring 
it tillers o«l a imttib^^r <ff corMai ^kodts^ e^bch of whitk 
bttsUli MTTf ]jlr^f r^^ and ^rodooes ills ovn mr^ iiHi«igli 
s^ '#d|L6i4iig to imd dependMftcrn «6ch other for m«xtual 
support ; and when that operation is cooi^ete, the win^ 

If ^is vriAter root be imperfect, the sitje shoots which' 
ure 20 produce the otk^ w^l Also be so. A strong solid' 
foMM 9^ Ihfe'tafp^root is thei^fore'neeetesryfbr wheat; 
and the inore complete the winter root is, 1>efore tto 
iff^% tUWii^ iAsm plaee^ the more petfttt will b^ the 
^fiopv K tite formation of ^e young pltfuts be unequal 
ffC^^UkMe «li^ rtpeiiiiig of the erop ; and if the ripe ^H 
M Ofle purt of the plant are wiJtitig for the greets «ae0 
o& the dther, the blight' g«nl^ally a/ttat^ks the crops. t 
*A^At9»^top^ whe^t, itnd w 4itt fq>ifmg ^<it^ (^d 
tiUs erop is 'tiistfdclly alute ripeti^g 6n«^) ^e the ptfbus- 
Kar j&rej^ itfthebUgkt ; and thesn are ge«acaffjr "pmisdo^ 
«Mi0r t^ ^c^ng iM'd i^h wheat, ^vtitoh is unfk Ibr 
t^heat, ^r it! im improper st^te of eiiMtsftidn, o^r h^f 
sd^fkg it in srti improper sea^^). ^ In Jme^ iery xtmif 
mkkhtmis to m^km the pbmt,* '^iU freAisp^^ 4tt^ ifttmm 
fktUigM. ' ' 

The causes which tend tb i^^esfkM tli« MfiieMt j^ant^ %t4 

mkwy^ bm'^e fbltoMng am *Aie iftoift ebvtoiKi 3 

4«t. S6w)nf i«tieiit Oh latid lOts^ Icail %^dfi 1^ irftrft <>i|t 
f^4#o|)piti^, fts^to iMlTB feat ^thttt llMt% iffAi MteiAsi 

which 



\ 



64 On the Btiffht in Wheat. 

which ard s6 n^cessiiary tb a wheat crop, aad' which erea 
dmig^ mthaut.rest^ will not restore. 

2dly. Sowing the land in a light loose state, whereby 
Ae wheat plant roots too near the surface, and is liable 
to be injured by the Winter's frost, and to have its roots, 
laid bare by the wind. 

3dly. Sowing wheat too late in the autumn, (which 
is too common,) especially in poOr land and exposed si« ; 
tuatiohs, where die roots have not time to establish' 
themselves before the winter comes on, and vegetation 
is totally at a stand. 

Now as these causes have^ in consequence of thead*- 
vance in the price of wheat, occurred more frequently of 
bte ycrars than formerly ; it is probable that the assertion 
*^ that the blight on wheat has increased of late years,^* 
may be true. For, . 

tst. it has not be^n uncommon to sow land with wheat 
e^ery third jesXf instead of every fourth or fifths and as 

c 

the land, in the interim, has been under crops, the yery 
nature of which is to mal^e land light, and no fallow yean 
kaving been allowed to get it close again ; the crops^^ 
Ibongh abundant in straw, have not had strength enou^ 
to support them till harvest, and have been laid by the 
TainSf and thereby become a prey to the blight. 
-■ fid. It has been very much the practice of late years to 
ftOw wheat after turnips^ and very dean crops have been 
produced thereby. But this system is wrong : the tur- 
nips, are eaten before they are wanted, aitd the wheat is 
sown a month too late ; and being necessarily late ripe, 
|s often attacked by the blight 

3d. It has been also a frequent practice to sow wheal 
iffter potatoes; and this system is still worse ; the laud is 
jr^idered too light :£gT wheat, and the s^ tiimie is mucli 

too 
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^iMe, iU2ktesftbefin4eetiri<:hltnd,- itii^e^ltlMS^ 
plafits wifi grow ^nng the wbole 6f the wfotler. 

4th. Attd eren the practice <rf dowing tt^^fl|i^dbtw^^ 
has beeh carried to too great an extent oit light tend, t»» 
liedalljr tirhete the latid is nearly ft^ed of d^irer. It en-' 
^uragcid the dag, and th^ ivihfitm^j iv^ich d^toy « 
Considefable paitef the wheat pflanta, U^ivihf^ Alb re^d^ 

• • • . 

a thin uneqttal erep, which fixe UigM seldom fo^ to im* 

• • • » • . 

tacky and frequently to rain. . < . * 

To srm xxp the whole: — It it caii be p*6ved^ (ind 
erery liian wke is a fanhet B^st ha^e ob$erv^ It,) ti^ 
aB tt^dtfiSr cropst ef wheitty and particalttfly dl taU^-rif^ ^'^^t 
ate pecnliafiy snbgect to blight \ it should be die gy^ttt 
etjeet of every l^surme^ te aoii^ siid^ land/ ir^ iif^:ft M^, 
to wheat, as is fit for wheat; to get it in oi^d^ (0»r^ lb 
the stiminer, that it iai^ be close aifid jfnfc bef^re^aoiiKng; 
to sow as tUth/ 2S the staite of th^ in^eathe^ wilt pisrntift, 
particular^ in e<>{daoik or espos^^tiiation^; and dta 
Mm tb^^ kinds ^ itrheat whidl aire disposed lo^ f*"^!^ 
ea^Ty (a drc^um^nee mndi itore attended ^ in Sbot. 
]^ than in En^ahd ;) huH abote all, hot 16 Wear <Mt 
jbis buid iyf crtippii^g it efierier tuithwheai than its fiRibilD^ 
will bear; i^ways cotisideriiig that k is i»i the nnmier 
of a(nrs scfwn^ biit tkt tmmicr if tu^kts produced^ tb&t 
will enri4k the farmery or suppfy the market. 

When t assert that wesdt crops are the niost sitsceptiU# 
of blight, I do not altogeUiei^ mean aruch crop» as afe 
weak in consequhice of a nt^aid ofmAmtrcy but such as grow 
tstL \xaA whith has been made so light by repeated cul~ 
tore, that the piaiits caniiot ga^ ^tm ybt»/Mf, tSie great 
Asid^ahtm, in &ct tbe^ stjie gud ncn, of a good wheat 
cf6p ; and mahttf e, particuWly hox^e-dung, i^ead of 
Vdru XIV. — Second Series. K reme^ 
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remtd^ng this defect, only adds to the evil In thajt 
ipstance, the remark^whicb has been often made, that 
the highest manured crc^s are the most susceptible. of 
blight, is perfectly consonant with my observation. For 
the sj^me reason/ these crops are apt to fall before they 
ftre ripe, and' in that situation, if there be any blight in 
the air, they are sure to be infected with it, because th^ 
sun cannot dry them, and the circulation pf thesapisf 
imp^ed by the bruising of the straw. 

It was well observed in one of the Agricultural Ile-i 
ports^ ^^that land may be made so drunk with dung» 
that a wheat crop cannot stand upon it:'* and I will defy 
luiy man to get a goodyklding crop of wheat in a highly- 
manured garden. He may, and probably will, get ^ 
coed 'Crop of ^/rav." ^ ^ 

MrrAr Young is right, in saying in his Annals, that 
on highland, m^ of the best fuaiityy wheat is seldom 
Iblighted. • The ite^son is, that ^uch land is not made too 
}oo8(B by cidtifre ~ and manuire, ^d the straw stands up- 
jright and exposed to the ^un and wihd, I had a very 
striking instance of this on the Marquis of Bath's land, 
under my care, a few years ago ; I had ploughed up 20 
acres of furze^land in the autumn, with intent to sow it 
^o wheat It was nm back in the spring, and cros^- 
ploughed early in the summi^r, so as to be quite close 
«and firm before wheat sowing ; but having ticcaslon to 
plant two acres of poti^oes^ I took part of this land and 
manured it well with rotten dung, and planted the po- 
tatoes therein. They were ripe early, and when dug 
the two acres w^re sown with wheat; on the same day, 
the rest of the piece, which had not ^en dunged at aU, 
)?as sown. The wheat on the two acres was much tl^e 

proudes^ 
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proudest during the winter^ and the best crop when it 
catne into ear; but when it was just ripe, (which was ten 
days after the other party) the blight struck it, and.it was 
as black as a coal, while the rest 'was as bfightas silver* 
In fact*the two acres were scarcely worth reaping.- 

Again, with respect to late-ripening crops being sub- 
ject to the blight, I am of of>inion that the act of ripeningt 
wheat and all annual graminiferous plants, is not so much, 
an effort of nature as a cessation of nature's efforts % and- 
that no crop of gn^in can be a good one, unless the whole 
ripens together; and if by any cause, particulariy by the 
s^d being sown tqo thin, or by a partial faihiaie'.of die 
plants from a severe winter, the plant is forming new 
roots, or one part of it is doing so, while tjie other is or 
ought to be ripening*its seed, the straw keeps green and 
moist, instead of turning yellow and dry/ and the bKght 
is sure to take it. ; And this has brought driUing into, dis* 
]^ae more than all other causes, particularly when ,t]|6 
crop has been sown too thin, or the hoe has been used 
too late*. - 

* I have just b^n a witn^s to the threshing a piece of drilled 
wheat which ^as injured hy harrowing in grass seeds in April : the 
harrowing made the wheat too thin, and caused it to th^ow out dew 
shoots ; ' it kept growing while it oogh% to ha^e been ripening ; it pf 
course toolf the blight, and though jtlye ears were six inches long, the 
produce wighcd oaly 40lbv per bushel. , 
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AitWfit iff Swt4ish Turnips^ produced in a Field at Toft^ 
in Cheshire^ in ld06. Tn^nsmitted tp th^ Board of^ 
Agriculture^ brj[ John Zord Sheffield. , . 

AaRK:OLTtJilE. 

Bxtrdci of a Letter from Lord Shieffield, to Arthuh 
Young, Esquire^ Secretary to the Board of Agriculture j 
daJted Sheffield Plate^ 28/A JFVA. 1808, 

H£ best Swadish tuindipa I have ^eeii this jear» w^i^ 
at Mc. Leycefiter'^s^ i^ear KiMit3fc)rd, in Ch^a^lune^ TW 
first of the foUbwing p^oer^ contaiaft the ^ccoimt that 
was gitvitiiieioff aovop gvowa by him in the year l,d06. 
The aeoond: eonlaiaa the* anaw^s to $oin6 qnmea I had 
n^aite* I ana not sure that they contain aay dung thai) 
will be n^: to the Board \ but 1 iKa» pleaded wijth th^^ 
ciop, and with learaipg diat die iSwediah tiirnJ^Ns* bM 
"repeatedly succeeded under the same maaagemieiftt. 

Communications from Mr, Leycester. 

Froduc^* 
'785 lbs. per rood of 64 yards^ or 3 loads and 5 Ib;^ of 
13 score per load=52 tons 6 cwt. 21 qrs. 2lbs. per Cbes^tl^ 
acr^ (nearly double the statute)^ 

^ Tops. 
95 lbs. per roodsto 46 loads, or 5 tons per acrC) Cheshire. 

Turnips and Top$^ - 
57 tons, 6 cwt. 2 qrs. 20 lbs. per acre, Cheshire. 

Loads of Turnips and Tops. 

483 loads at4^.s=^.96 12) ^,^, . 

, _ ^ >i'.101. 4^. per acre. 

4jSil0ftd8 tops, at 2^ ;sJS< 4 12 > 

The 
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The above avenge cn>p ;Hr8i3 taken by weighmg nx 
s^iarst^ roods ia different parts of the fieUy not parti*-. 
cHlarljr sele^^ed aa being the best^ but avoiding sucb 
spot* as had been destroyed by the droii^t and by the 
wirewonh ; and one part that was shaded by a row of 
eliiis. They are now seUing at 4^* per-load^ Jan* 12^ 1807. 

Tl^ s(h1 ^Hght loam incUoed to sand The crop of 
t«mips described above, was taken after two whitQ cnqps. 
Aft^ 4^ seeond was got oS^ the land was fallowed aa 
daia as possible^ harrowed as oftei:^ as weed made ks 
appearaa(:e» and in this state lay all winter# In springs 
aboKil a Bsontlib before the time of transplantini^ it was 
pioi^ghedi a^ift about 8 inches deep, harrowed^ and 
the^ drawn \t^ ridges 27 inches asnnder, manured with 
a strong compost, wbieb>waa covered,! by throwing two 
. faia^ows ^poB it The top of the ridge was then mked 
off» and the pUi«its set npon it ' 

The s?ed sowi> the middle of AprU, or ^nd of March ; 
transplanted the 1st and 2d weeks in Jiine. 

The rows, as before stated, were 27 inches apart ; the 
plants set at 17 inches asunder in the row. 

We have usually planted Swedish turnips npon land . 
which had been oats the preceduig year. Sow the seed 
(when possible upon some corner of the same field where 
they were to be planted) the middle or latter end of 
April. If the weather baa been favourable for them» . 
they have b^csi ready to transplant early in Jiuie^ and 
we have even planted as late aa the middle of July, 
wlucb have turaed oat to good account 

The land has been drawn inta jridges^ two feet asunder . 
(I recommend. 27 intakes), ^ul manured with a compo^t^ t 
two furrows thrown upon it, and upon them the plants 
^et at about 17 or IS inches apart in the row. 

When 



70 Account of the Produce of Swedish TufnipS: 

When weed comes we have ploughed from tiiem, ah<} 
when the plants were out of danger of being buried, np 
to them again; These 'ploughings have been repeated 
as long as* we could come among them without injuring' 
the plants*. 

We have generally made a point of getting a quantity 
np^ before severe fro9t has set in, in order to have a 
constant supply, laying them in a long heap (out of 
doors) 2 yards broad at the bottom, bringing them to a 
point at the top, so that the depth has been about a yard, 
covering the whole with thatch. In this way they will 
keep good till far on in spriffg. The bulk of theih have 
remained in the ground till they have been wanted, and 
we have had them quite sound till the end of April ; 
produce from 50 to 60 tons per acre *. 

It is my opinion, that stall feeding^ during the whole- 
of the year, would not be a profitable practice for the 
dairy farmer; but on this head, I do not speak from ex* 
perience. 

The crop of-beans we have this year, was taken after 
oats. The ground was fallowed immediately after the 
oats were got off, harrowed, and brought into condition 
to be drawn into ridges^ before winter. The ridges were 
2 feet asunder (I should however recommend 2T inches, 
as 2 fieet is barely sufficient for a horse to pass through, ' 
j[ar the purpose of clearing them). In diis state the* 
ground lay till the beginning of March; ivhen the beans 
were set between the ridges at 3 inqhes asunder. Ten ' 
women having the length of the field equally divided 
amcMig them, dropped them as fast svs a man widi one 
koi^ and plough could cover tfae^n, by throwing two 

* A Cbcihire Aft^x which is nearly double the statute* 

furrows 
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finArows upon them. la this ym^ they set a Cheshire 
acre per day. 

The clearing was performed as for the Swedish tj^r- 
]jips« In both cases, however, it has been necessary to 
go over them with the hoe, when the plough could bo 
longer come among them. 

We purpose taking wheat after them; and I conceive 
the ground is almost in as good condition, as if it had 
been a summer fallow* 

Not having had much experience as to the culture of 
beans, I cannot give a positive answer whether they ar^ 
or arp not, ^n exhausting* crop. I am much inclined to 
thin^ they ^e not, and flatter myself we shall have as 
good a crop of wheat as after a summer fallow. 

Produce of mazegan beans 138 bushels per acre; of 
the horse beans 96 ditto. ... 

These were thrashed spon after they were housed, 
and although pretty dry, would no doubt shrink. 



Xdst of Patents for ImoentionSj Kc^ 
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JttiBTVAitP. Tj^omason, of Birmingham, in the county 
of Warwick, M^uiufacturer ; for varioui improvements 
in die construction of umbrellas and parasols. Dated 
Octobers, 180S. Specification^ to be enrolled within 
^ month, . 

RiciURD TREVirmcK, of Rotherhithe, in the county 
of Surrey, Engineer, and Robert Dickinson^ of Great 
Queen^street, in the county of Middlesex, Esquire; 
for a new method or way of stowing cargoes of ships and 
pib^r vessels by meaiis of packajg^es, for ccmtaining goods 

and 
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mxA products of .certain descriptions destined for con- 
reyances by sea not hitherto employed, byvhicb means 
expenses of stowage^room mil be saved, and the con- 
tents be rendered* moire se6tire from damage* * Dated 
October 31, IBOft. Specification to be enrolled mthin 
six months. 

Henry Van Wart, of Liverpool, in the county pa-- 
latine of Lancaster, Merchant ; for a method of making 
a machine for manufacturing thimUes for the sails of 
diips and vessels, and for all sorts of rigging, and other 
purposes. Communicated to him by Isaiah J£n^in6S„ 
a citisen of the United 'States of America/ Dated Oc^ 
tober 31,1 S08. Specification to be enrolled withiir one 
month* 

Joseph Anthony Berrollas, of Dehmail;-^reet, in 
the parish of Saint Giles in the Fieldst, in the county 6f 
MidcUeses, Watch-maker ; for a method of shaking in-< 
fallible repea^ng watches;. Dated '.Oictober 3], 180S» 
Specificaticm to be enrolled within one month. 

Zachariah Barratt, of Croydon, in the county of 
Surrey, Gentleman; for a machine for washing lincfti 
and cotton clodies, and other similar things ; to whidi 
may be affixed or omitted at pleasure a contrivance fer 
|npessing the water from them, now commonly done by 
wringing. Dated October 31, 1808. Specification to 
be enrolled within one month. ^ 

Phxneas A]»iirews> of Haverst6ck-hin, in the pari^ 
of Hampjftead, in the county of Middlesex, Gentle-^ 
man ; for certain improvements in the construction of a 
machine for threshing of <om, grttin, tad pulse, and 
all kinds of seed. Dat^d October 31,1 ms. Specific-. 
tioQ to be enrolled within six months. 
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Specification of the Patent granted to Richard FoTHERisiLL, 

of Sunderlandj near the Seay in the County of Durham^ 

Schoolmaster, being one of the People called Quakers ; 

for a Machine for dressing Himp, and makihg and 

spinning the same into Hopes and Cordage, , 

Dated April 1 2, 179S. — ^Term expired. 

With a Plate. 

JL O all to whom these presents shall corner &c. 
Now i^NOW Y£, that in compUance with the said pro- 
viso, I the said Richard Fothergill do by these presents 
describe and ascertain the nature of my said invention, 
and in what manner the same is to be performed, as 
follows ; that is to say : The machine, to be the better 
understood, may in idea be divided into seven parts : the. 
first part or operation being to bruise, clean, open, aixd 
free thie hemp from its native husk, so as to make it fit 
for the subsequent processes ; the second, third, fourth, 
and fifth parts or operations of the machine being to 
dress and draw the hemp, ah,d make it fit for spinning ; 
Vol. XIV, — Second Serie;s. L the 
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the sixth part or operation being to spin the same into 
thread or yarn ; and the seventh and last part or oper 
ration of the machine, being the twisting and making the. 
thread or yarn into ropes and cordage. 

The first part ^f the machine is represented by the 
drawing marked Fig. 1, (Plate III.) signed and exhibited 
by me the said Richard Fothergill. A B C D E repre- 
sent thQ frame ; aaaaa^ are fluted rollers, which may 
be made of cast metal or wood, of about ten inches 
diameter and eighteen inches in length, under which 
are an equal number of other fluted rollers bbbbb^ of 
the same materials and size, so as to fit each other. If 
the upper rollers be of wood, they must be kept in close 
contact with the lower ones by means^' of weights at- 
tached to tliem. e e ee e are wheels, which may be made 
either of cast metal or malleable iron, and are fixed 
firmly upon the axles of the under- rollers. f/f/Bre 
other wheels moving on round studs, which studs are 
fixed into the iron plates g g g gy and which plates are 
fixed to the frame D £. P is a platform, on which the 
hemp h in its rough unmanufactured state is to be evenly 
spread, and by giving motion to any one of the wheels e 
the hemp will be taken through between the rollers 
' aaaaOy bbbbby and delivered at x. What is done bf 
these rollers may also be performed by one large fluted 
cylinder acted upon by a proper number of small fluted 
rollers. 

The second part or ojf)eratioi) of the machine is repre- 
sented by the drawing marked Fig. 2, also signed and 
exhibited by me the said Richard Fothergill : A B re-^ 
present two wheels of about three feet diameter, and 
about twelve inches in breadth ; at the sides of which ar^ 
circular edges i, of mahogany, or other fine-grained 

wood^ 
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wood, placed to prevent the hemp from falling over the 
sides of the wheels, and getting entangled with the ma- 
chinery, and also to keep the hemp of an equal breadth 
upon the wteels, the edges projecting about three 
inches above the superficies. These wheels are planted 
with teeth (similar to those used in the common flax: 
heckles) about two inches distance from each other: 
fg h represent wooden or metal rollers, which, with 
anottier roller under ^, but prevented from appearing 
in the drawing by the wheels GH, act as feeders to 
those wheels, which are of the same size and dinxensions 
as the two other wheels, but have their teeth, placed 
closer together : QT^Y \ cnoy x x represent pullies 
connected with the straps k d i, to give the wheels and 
rollers their proper and different velocities : / is a lev6r 
or bar to unlock the pulley D, and thereby to l^ave the 
'rollers y* A at liberty : behind the pulley c is another lever 
or bar to unlock the feeding wheel A, and at the same 
time to lock it into the puUey x x, represented by dotted 
lines at the end of the axle (i. The strap d leads down 
tQ a pulley of $ibout six inches diameter on the farthest 
end of the axle K, on which the pulley I and the two 
wheels G H are placed. The straps represented by S S 
from pulley I, and the straps represented by the dotted 
liqes y j/f' lead to the mill. The $ixle K is round and 
longer by one half than the breadth of the two wheels 
G H, for the purpose of allowing them to slide back** 
wards and forwards thereon, so that they may be al- 
ternately placed in a proper situation to feed the wheel 
or cylinder A in drawing Fig. 3, pext hereinafiter de- 
scribed. — ^The hemp, when brought from <r in drawing 
Fig. I 18 put by the hand on the wheel A in drawing 
fig- 9» which (being lot^ked to the pulley x ^) by the 

, L 2 lection 
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action of its teeth collects the hemp rpund itself till, 
sufficiently filled. That wheel is then unlocked from 
the pulley x Xy 9,nd locked to the pulley c, -and the hemp 
" wound round the wheel is then separated by the hand at 
^n aperture left in the ritd of the wheel, as at e^ for that 
purpose, is then brought over the lower roller A, the 
upper roller y* being first raised to admit it by means of 
the bar / fixed into the pieces of wood V V, into which 
the ends of the axle of the roller/ are introduced,. This 
Ifeing doi^e^j that rolleic is lowered to its former pUce, 
p.nd the. two hackling wheels G H are brought close to 
the pulley I by means, of th^ slides m viy ^hich pulley, 
find its axle, are now supposed to be in motioji by means 
of the mill.— The pulley I h^s a projecting bolt qr patch 
placed on the inside of it at r, which striking the bar q 
pl^ed between the wheel G and the pulley I on a socket 
surrqunding the axle, gives motioi;i to the wheel which 
collects the hemp from the rollers/ A, now supposed to 
l^e connected with the mill by locking the pulley D to 
the axle E. Whilst thi^ process is performingj,^ wheel B. 
is collecting hemp in th^ same manner that wheel A bad 
done before 5 and when the hackling wheel G h^ col- 
lected ajl the hemp from the feeding wheel A, through 
the rollers/* A, it is slid back from pulley I with the hemp 
iipon it, and forces the other hackling wheel H towards 
a smaller pulley at the opposite end of axle K, which 
puljey has a bolt or catch on the inside -that strikes a bar 
in the same manner as pulley I, and the. wheel H then 
collects the hempfirom the wheel B through the roller^, 
and the roller under it in the same manner that wheel 
G received the contents of the wheel A through the 
rollers/A. 

The 
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The ti^'wd part or operation of the machine is repre^ 
sented by the drawing Fig, 3, separated from drawing 
Fig. ^ by a dotted line. When wheel G has been slidden 
back on tHe axle, as before described, that wheel H 
may be filled from wheel B, wheel G will be in a direct 
line with wheel A in Fig. 3, in wbich d represents a small 
roller, A a pUin wheel with circular edges on the $ide« 
of it to prevent the hemp frt)m falling off, and to keep ' 
it collected. B b represents two rollers, the upper one 
l^ein^ kept in close contact with theotber by the weight. 
C, and a similar weight at the oiher end. D represents 
9 largej: wheel without edges, but four or five inches 
broad<?r th{\n wheel A, planted across, and in regular 
rows, with teeth of the sam^e kind, as before described. 
1 1 represei;it lifters, 6xed by screws, on which they move 
into each side of the rim of the wheel D ; and the lift* 
ers, which are opposite to one another, are connected 
by a thin lath, with holes in it to admit the teeth.through 
them ; m represents a piece of wood fixed firmly to the 
fraQie of the machine, and which, a^ the wheel D moret 
round, raises the lifters, as expressed by ihe dotted linef 
at I, and thereby delivers the hemp disentangled fron^ 
the teeth between the fluted rollers E n, which ate kept 
in close contaci by two weights attached to a lever at 
each end of E. C represents a wheel with teeth ancil 
circular edg^s on each side of the XiVk. F r two rollers 
(the lower one only having circular edges i|.t e%ch end 
of it), ifepresents a pulley which connects the nuichi« 
nery in drj^wiqg Fig. 3 to the mill by the straps ^. s, 
represents a lever or bar which locks aiid unlocks pulley 
q to and from the machinery, upo. g/v the are pullies 
by which s^id the straps going over them the different, 
velocities of the wheels and rollers are obtained. The 

rollers 
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rollers F'r arc cither turned by the hand, or connected 
to the mill by a locking pulley on r. When the wheel 
O, in drawing Fig. 2, has received the contents of the 
feeding wheel A through the. rollers fh^ and is freed 
from the catch in the pulley I, and the hemp on wheel 
G is separated by the hand, as was before done' with 
the hemp from the wheel A, drawing Fig. 2, and the 
small rolldr d in drawing Fig, 3 is 'thrown badk^ as re- 
presented by the dotted lines a (that roller being hung 
on a pivot for the purpose), the end of the, hemp must 
beT}rought over the wheel A in drawing Fig. 3, which 
wheel, the rotlers B i, and the wheel D, moving with an 
eqxial given velocity, the hemp is conducted regularly* 
to the fluted rollers Ew, which two rollers, moving 
with six limes the velocity that the wheel D moves, "^ will 
draw the hemp forward through the teeth k k over the 
laths of the lifters, and cpnduct it to the wheel C, which 
has edges and teeth the same jls wheels G and H in draw-. 
ingFig, 2; the rollers En moving with six times the 
velocity of the wheel D, w ill deliver the hemp to the 
wheel C, one sixth part of its former thickness, and six 
times the same length ^ and the same wheel moving with 
six times the velocity of the fluted rollers E w will draw 
the hemp in the same proportion, and hackle it at the 
same time : and from the hemp being drawn so much, it 
will be disposed with more regularity on the last men- 
tioned wheel than is done by any former part of the 
machinery. — ^When the hemp has been thus collected on 
wheel C, it is taken therefrom (by being first separated 
with the Hand, , as was before done with the hemp on the 
wheels in drawing Fig. 2), by means of the small cylin- 
ders F r, and is tjien to be deposited in a box ready for 

the 
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the next operation. Wheel D in drawing Fig. 2 may be 
of a smaller diameter, and placed higher in the frame. 

The fourth part or operation of the machine is only a 
repetition of the process last before described on a ma- 
chine of the same kind and dimension sas drawing Fig. 3, 
beginning at the wheel A, with the roller dy and ending 
with delivering the hemp at the rollers F r ; but in the 
fourth operation of* the machine the wheel C is to move 
fvith only one tenth part greater velocity than the fluted 
ix)llei*s E 7?, which may be effected by changing the size, 
of the pullies. 

The fifth part or operation of the machine is performed 
in the same manner as the fourth operation, from wheel 
A with the roller rf to the fluted rollers E w in drawing 
Fig. 3 ; but when the hemp has passed through between 
those rollers, it is received therefrom, and thickened and 
compressed into a narrower breadth by a triangular piece 
of wood or metal with raised edges, being as broad as 
the rollers are long at the upper end, and narrowed re- 
gularly to about two or three inches at the point ; or 
such compression may be made by rollers placed hori- 
zontally, veitically, or obliquely. 

The sixth part or operation of the machine is the 
same as the fifth, but. performed upon narrower wheels 
and shorter rollers, and when the hemp has passed 
through the triangular instrument for compressing 
it, or through the rollers used for that purpose, it 
is put through the pipe of tjie spindle at a, in Fig: 4, 
brought through one of the arms as at d, and fastened 
to the bobbin/^; these spindles must be increased 
according to the number of threads intended to be 
spun at one time, w, w, represent a toothed wheel 
on the top of the spindle for giving it motion, which is 

done 
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done by connecting wheels with a pulley as at p, in 
drawing .Fig. 3, the size of which connecting wheels 
must be regulated by the coarseness or fineness of the 
thread intended to be spun ; and the wheel m n will alsa 
cbmmunicate motion to otlier spindles by placing small 
wheels between them. In Fig. 4, fg represents the 
bobbin, hcde the arms of the spindle fixed firmly 
thereto; aArf, the yarn leading (from the drawing ma« 
chinery as before described) through the pipe or hollow 
pivot (which is kept in the proper position by a bush 
placed in the frame of the machine) at the top of the 
spindle at a, over the circular ring h r, through the end 
of the arm at (/, to the bobbin, which is raised or lowered 
so as to receive the thread regularly, as expressed by 
the dottfed lines/, by means of the bar a, which has an 
opening in it, as expressed by the dotted lines at t, for 
the purpose of taking the spindle out of the frame, and 
taking off the bobbin, and which bar is connected with 
leversy and regulated by awheel nearly oval; /represents 
part of the frame ia which the bush k is fixed ; A is a 
friction pulley, to which the bobbin is fixed to prevent 
its being turned too quickly by the thread. The dotted 
lines a represent the part of the frame in which the hol- 
low pivot of the spindle is placed. The seventh part or 
operation of the machine is represented by the drawing 
Fig. 5. ABCDEFGHIJK represent the frame ; 
upon a cross bar between the middle of the rails F and G 
(but which is prevented from appearing in the drawing 
by the cog wheel 3) is erected a strong immoveable shaft 
of iron, the other end of which is introduced into the 
circular top or plain wheel 7 1 ; on the said shaft near 
the bottom is fixed the immoveable toothed wheel 0,^ and 
under that wheel is placed the said moveable cog wheel 

3, oa. 
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%j on u pairt oiTtbid said shaft which is round. Upon this 
wheel aVe pla6ed three pillars represented by 4, 5, e, 
supportuxg the circ^ilar top or plain, wheel.7 1^ which is 
kept steady by the iron shafts on the upper part of which 
it moves ; S, 10, 12, i^present small wheels^ the axles of 
Which are received into holes near the outar edge of the 
wheel 3, and move freely therein at equal distances 
firom the piUars. Between each of th^s smaller wheels 
and the immoveable wheel 2 are placed connecting wbeek 
represented by 9, 1 1, 1 3 ; on the top of each of the wheeh 
B, 10^ IQy are fixed frames alcdy^abc, a b% contaimag 
the bobbins ef^ efy ef^ on which the threads or yarns 
a;r€ wound. ^^^ are springs connected by a screw in 
the middle of each to a cross bar A A A in each of the 
frames ; from each end of these springs proceeds a cord, 
which} after gmng round the head of the bobbin, is fixed 
at the other end by a staple into the side of the framef 
in order to retard the motion of the bobbins, and keep 
the strands of the rope properly stretched. From the 
bobbins the yarn passes through a hole in the centre of 
the cross bars h h A, and round the regulating pullies iii^ . 
through the hollow axle of the wheels jj, and another 
wheel of the same kind and size, but which caimnot ap- 
pear in the drawings and after passing over the pullies 
Ak and another of the same kind^ but which cannot ap« 
pear, the yarn proceeds to where the three strands unite 
to form the rope at /, which leads over the pulley Mf 
«md round ^e pulley N (which has an indented^groove) 
to L. O represents a pulley, which is carried round by 
the ^trap V V from the mill ; on the further end of its 
axle is fixed the double spur wheel U, having .one set 
of. teetii pitched into the wheel P (which gives motion 
to the puUey N by means of the wheels Q R T, and the 
Vol. XIV. —Second S£Ries. M per- 
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petpetaal screw S), and ^e oAer tet #f teoth of tht 
fvtieel U l^efaig |»ttdied into the «€|g whMl 3, irtiich i» 
trjr this m^fiift driren Muod «a tk^ «Q>r^t ma «hafi^ 
ondvo btys theatrand^ of the n|ie tafetber Atl^ and 
w diis notion of the cog wheel S <mrrie8 the coaoectiiy 
idieris Mund the fixed wheri 2, into which ihcy aire 
|iitohedy tbey will twrn round in the some direction a» 
the <cog ^heel 3^ and ^yo motion to the Gipiir whecds 
ij fix, 1^ ^acid the firames connectfod ^berewit^ in 4 eeii« 
ttmy di«e<itioh> and l)hei<eby twitt the Strandft vAidifonn 
the nqpe at /, and are drawn ar<^4be puUqy M qs hefoie 
described* In the groove -of tech of ih^ r^gt^atuig 
^uHies « la a^mall irictioB wheel ifi^ the axlte of which 
mbv&ut nn: \lais wiieel is cln^Kr*. close tdthe ytens iw 
itoaflfdsy to heq) thfasi^^m sliding on the pulleys^ k^ the 
Mrewi O'O ^ to one 4de,bf«edhLof the reguialiBg pellies 
4 vielGmd imall bet«3 wlveets (one of which epjieais at 4) 
sa^ld ftwi^re pitched; iirto ihtnee bevil horizontal wheels 
Tl^l^feef^ted hjr ^e letter 3 ji qn the sante axleft) aie fixed 
ttSfi^ fp^BT tehjM^V #lnk^ ^yfaeeh in«id latched iniio the 
^Om^ ^jpP6B[ wheeW^j^ ^i^dir^ttovd oa^tfae hollow «xle» 
^fof^ %ientioiii^. llse '^ase^nieiiticMd'whtek «¥• 
pftctod iiitp 0^4^ lafge^spur wteAXf f^aced/o^ a ^e«ad 
^ert iiear the t<lp of the npriglit ironv^ft^ mnimwis^ 
-fi^fy l^^und th« tome. Bjf mea^ lif these whbd^ "th^e 
s^l^ekid^ jp^yHts i:pKf^ with equal velofaiieAc. mJh^j^ 
iei^ plaOeii la^aindlt ^^e end of the a^le on >wlueb 
^e "nkf^ C b fiaeed foir^tcfaifi^ tiiet wh^el i«to tbe 
qpnir ^Mtoel'<il» whiiA wl|eel Inigr be graiteroAr 1^ «^ 
^?ordi»glo die ske Jtff the jii^w, wt the li^(hllkieBt«f ibe 
^iit t^quiired. ¥h^ drawm^ Figs. 1^ t^ «hd ^ i^^j^n 
a scale of osHebi^ and M ha}f to »«iot^ elul the np i n dle 
Fig. h ^i ^ l«^^ ^ 'drawmg; fig* A, toe tq^oia » 
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seafeof two ineWto a foot** TliepiiUiet ndiidi ia ai»y- 
ptrt of 1^ macbtne ave connected by 8tMkp% ar0 iiitebda^^ 
to TOpresent ttie mem^ by wiach the diiSMrent parts of 
tbe maekine bavo their eonneetioo and proper degree o£ 
velocity. It b to be understood, that wben the dtfieveM 
d<egrees% of rebeity proper for the wheefe and roUoM 
nrhieh act iiameditety oft t^ hemp i|xe iBentiooed, the^ 
vetbeities of their respective supefficies oa which thok 
hemp, yam> or rope act, are meant ; when any part is 
mentioned as cornneeted with the mttl, a reference is iiw 
tended to any power given by hand, horse> watev oe- 
steam^ or by aity other means. In wkness whereof, h^ 

■ ■■ I ! '"^-iJ !■■< ■.I^IJIII«»|l]ill II I Il—l l»l*l .Mt...^ ■ ..i^.y. _T n|tWB— t 

SpedJScatwn of th$ Putent granted to John Piounsok^ ^ 
St, Martin lM(^ga^, in the City of Lmdtm^ SUUimsn 
for his^ Iwomlion <fa Gtnn09t Car^rit^ Papir^ nuM^ 
fiu^wf^onanimpvovoi Prmciple. 

D^ted November 12, IS07. 

X O aU to whDn^ thei^ preseo^ shall Gooie»' ftot 
Now iCNO w YE, that ilk con^lbnce with the said pj^ovisQ, 
I the aatd Joha Dickios<N» do her^y declaxe tl^ my sai4 
mventtosi ia described in manner following > Uiat is t;^ 
ivyt My metttion consista in the addition of a certain 
pre|iortio«i of wool or woigAIoo rags to the Uboh iags os 
other wnmo^H ooovsistiag of \1ifim9 qr ftokx, th^A have 
hithM to been ipade use of £odr iBMnfa^twiof tt^is land 
of pafMar; fay means of wbich^ in cOQsen«en«o of the iii«i 
teraaistore of the wooUen fthres with those of the bem|i 
or tiAXy vfhcfk the paper is lighted by the eiyploftioii of 
the powder |r the gun, it is pffor^Kked &om retaining 
sparks of fire ftfter the flame gees out; the mixture 

* |ln t^a ^rigisal dl r a w i ng s wbkb have fccea ioa M drnhty rctocd 

Vl ini^ the size of this work. 
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s^uld consist of aboujk tvn> 4f^ woollen, and thr^ 
fi£ths lineii) or sQme other febric composed of hemp of^ 
fl9x. Th^ linm an4 the wopU^ should be washed and 
made into hs^lf e^uff in separate engines, fai4 afterwards 
mixed in their propjsr proportions, and li^eat together in 
the heating engine. Bu^ if wopl i^ naade use of, or 
woollen rag$ that are of z, very loose texture, they may^ 
in that case, be washed in the saine gashing engine 
vfiih the linen, a$ well as beat off together in the sai^ne 
beating engine* Th^ woollens require ^ roJ|l, the bars 
^,which must b^ so round or dull that they will not cut^ 
Otherwise any close- woven rags will be chopped up into 
small pieces ; of course the roll must be heavy, or the pro-. 
ces§ of making them only half stuff will b.e very tedious^. 
The linen should be very strong apd s^ound,- and beat a^ 
vwty i and at. the same time as lojig>as possij^le, otherwise 
with the proportions, mentioned abov?, the pAP^r^ will 
hot be sufficiently stifong. The greater quantity of 
woollen there is introduced, the more effectually will 
the paper be prevented. hanging fire; but, as it con- 
tributes very little to the strength of the papei;^ it would 
not be practicable to use a larger proportion than what 
is mentioned above, except the linen materials were 
new^ and particularly strong. On the other h^nd, a 
smaller quantity of •'woollen wduld,.in a less d^ree, pro- 
duce the effect of preventing the paper hanging fire; 
while, from containing ^ore linen, it vvould' possess 
greater strength ; but I consider the above proportion 
most eligible, and combining (if the paper is properly 
mzinufactured) a sqfficient degree of strength, w^ith the 
property of not retaining fire. Tl^e paper should be 
<< engine sized^' with alum only, in the proportion o£ 
about ten pounds to one hundred and twelve poun^ of 

stut^ 
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lltilff,' and no oU or spirits of vitriol, or any other in-» 
gredients, should be put into th^ engine. The paper 
should not be packed. This pap^r is adapted tq be cured 
iji the usual manner previous to b^ing ma^e us;e o/* 
In lyitness wiiereof, 4^c, 
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specification of the Patent granted to Archibald Jon£S> 
of Ikfile-JSndj in the Parish of Siepner/^ in 4he Cotmtjf 
of Middlesejff Printer ; for a Method of discharging 
Colours from Shawls; und other d^ed Silk^y end Silk 

m 

fnd Worsted of every Description^ or ^uch Part or 
Parts thereof as Tnay be required for the JHirpose ofinr 
ffiodticingf by printing ar staining, various Patterr^s em 
inch Discharges^ or otherwise. Dated October 7, 1 806, 

Jl Q all to whom these presipnts shall com^^ &c, 

' Now KNOW YE, that ill compliance with the said proviso, 

I the said Arcl^bald Jones do hereby declare that niy 

said invention is describe j in manner following ; that js 

to say: * . 

Take one pint aqua fortis, or nitre fortis, more ox 
}ess, and add thereto one pint of water, more or less, 
according to the patterns to ibe printed, thickened with 
0our, or any other proper substance, to such a, consis- 
tency as may be proper for the blocks with which they 
are to be printed. After being printed put them into a 
steam or steaming box, and continue the articles therein 
until the discharge is brought out, whicli in general is 
produced in abou( five minute^ : then take such goods 
out of the steam, rinse and dry them, and they are 
.j(^nished. Iix some instances, where the goods do not 
require it, I do without steanu 

In witiiess whereof, &c. 

• ' ■ . Spec^catim 
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Sfecification of the Patent granted to Charles Grant 
Viscount de VauXj of Elizabeth Street^ Hans Sqitare, 
in the Parish of St. Luke^ Chelsea^ in the Cfmnty of 
Middlesex ; for a Machine, which will shew the Latitude 
and Longitude at Sea ; serving also for weighing any 
Ofsecty for measuring Space^ or the Course of a SAip^ 
&nd Time, skewing and ktejnng Aeemint upon JKat^ 
and upon Coomographical CobimnSy which ar0 Pari of 
^h Machine i and al^ shemng the Leeway of^ Sk^ ; 
Pari of which Machine Inay dso be applied ta other me-n 
ful Purposes. Dated Dec^nber 9, 1 807, 

With a Pl^te, 

X O all tp iriioni tbes^ presenta f^all eome, &f • 
Now KNOW YE, that in compliance with the said provisOj^ 
I the said Charges Gmnt, Viscount d0 YaiUi do hereby 
declare that my said invention is described in and by 
llie drawings herednto annexed, and the following de* 
9criptioD thereof; that is to sajr : The hydro^pe itself 
which is a double box suspendecikojtie in the pther, and 
supported by an axis or horizontal pivot n (F^. !, {^te 
TV.) hollowed in the inside, which keep& the two boxes 
perpendicular in all the motions of the ship. The insider 
box z contains a sort of clepsydra, or douUe sandgljassi, 
furnished with one or two perpendicular scales j^f; 
by means of these scales, which cover the two sand* 
glasses and p, the weight of the sand, falling in due 
proportion on the bottom one, acts upon a spiral ring 
fixed perpendicularly in the top of the largest box, to 
which it is joined by some wires x x and a hook r^ placed 
^n the centre of each scale : by these means the weight 
of the sand fallen in a certain time expresses upon a dial 
in front of the top box^ and divided into sixty parts, or 

minutes. 
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minutes of de^ee, the quantity of miles run by % shipi^ 
acccHrdinj; to its velocity. But the continual variation 
of that velocity is expressed upon another dial / placed 
upon the side of the frame v, which supports the doubit 
box, because a globe a, six inches diameter^ and of an 
equal weight with the same cube of water, is plunged 
IB the sea, the medium of the ship. This globe a hai 
a coimkmnication to the inside of a room c in the skip 
(where the hydroscope stands) by a cord or chain i 
through a cylinder e. The cord or chain passing over %, 
pulley or crank /enters in the tube or pivot iz of tht 
boxes y and z. In this tube the chain joins a baud or 
rod of brass m, which passes through the brass coUari^ 
ia which the sand descends from the glass o to the ghm 
p^ vice versa. This band* of brass m has a longitudinal 
q[>ening equal to the extent of the attraction of the globe 
npon another spiral spring d^ placed horizontally in th^ 
same tube on the other side of the brass collar A^ so that 
the greatest velocity of a ship being supposed to b^ 
twelve miles in an hour, the ship going at that rate, a 
globe of «ix indbes diameter cannot receive in the wat^ 
a greater Resistance than twelve pounds, or one pound 
per mile, as the spiral spring shews upon its rod . The 
red of the spiral spring expressing twelve pounds^ or 
twelve miles, not coming out of the spring more th$|i 
four-tenths of an inch for that weight, or foir thts^t 
resistance of the water upon the globe than the 
loqgitudinal opening made in the above band or tod 
m, which^ as I have said, passes through the brasf 
neck or communication between the two glasse^ 
dees not let the sand pass or fall according to the 
velocity of the ship, and stops it eautirely if the ship is at 
rest But if this machine or hydroscope is Msed on lan4 
i]i9^ad €>f the sea, or in a ship merely for a time-keeper, 

' then 
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tken the sand will always x^n at the same rate^ and e^^ 
press regulady the time upon the interibr circle of tbd 
dial /, divided in twistity-four parts^ and it will be suf- 
ficient to wind it J that is to say, to turn the box ot 
clepsydra, every iwenty-four hours* ^ 

• Secondly^ By the same principles of this Weighing-clock 
the s$ine dial /, which serves on the sideof the hydroscopo 
for weighing the resistance of the fluid, or the run of ashij^ 
if this dial is taken separately, with its spiral spring, is a 
convenient machine' to use instead of scales for weighing 
any goods oi^ coinmodities in a femily, house, or in anjr 
«hop ; it requires, no weights, nor any other scales ; it 
never entangles like the scales, and is as sure and con* 
venient als it is ornamental. On the other hand, this 
simple machine, the dial and spring, will become an ex«> 
• cellent perpetual log when the globe is used with it; and 
with a wheel work Uke a jack, put in motion by a spring 
or a weight, as mentioned in the second part of my 
hydroscope (see Fig. 2), this same jack or wheel woit 
can serve to measure the strength of the wind, iti 
which case the above clepsydra, article first, or sand«» 
clock, would be used separately as a good time^ 
keeper. 

Thirdly, The columns w w, or frame annexed to the 
above parts of thi$ invention, being the one terrestrial 
and the other celestial, they serve to mark the situation 
of the ship in latitude and longitude, upon tha first re** 
_ latively to the earth, and upg^ the secodd relatively to 
the sky ; consequently they offer an useful and interest- 
ing journal during all the voyage, if care is taken to fix 
each of the cylinders of these columns every day with ar 
pin or screw, according to th0 result of the above ma- 

e 

cfaijtie to which diete columnii belong. 
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fourthly. The third part of this invention is the 
telsistic cable and remorator, Fig. 3, for stopping the 
ship or boat in a current at sea, in order to calculate 
the alteration that such current can occasion on the 
course of the ship, as these elastic cables, or remorators^ 
can be used in a small scale, with a boat, as well as with 
the ship. It is always easy to know by these means 
what is the strength and direction of a current, if any, 
and to calculate the course of the ship accordingly. 

Fifthly. As it remains to deduce from the course of 
the. ship another effect, called the lee-way, this effect 
is accounted for in this invention for the longitude by 
die means of a little glass tube Fig. 4, such as for 
a barometer. This glass-tube is fixed across the ship 
to a little opening or valve on each side very little under 
the level of the water : the centre of that rises perpen- 
dicularly along the frame of the hydroscope, where a 
Scale graduated expresses die degree of the lee'way of the 
ship by the water rising in that pei-pendicular glass tube 
in the proportion of that, effect called the lee-way, then 
it is very easy to join this account to the precedent. In 
fine, as this combined machine can be put in motion by 
water, as well as by sand or wheels, the same means I 
employ to measure the lee- way of a ship can serve to 
measure her direct velocity or course, if a little trap or 
valve is adapted to the opening made on the sides of the 
ship for the small tube of the lee-way. 

N. B. It is by the re-union of these means, on the 
same principles, and on the same plan (which is the ob- 
ject of this patent), how the longitude and latitude of a 
ship can be found. 

In witness whereof, &c. 

Vol. XIV.--«Seconi> Seiues. N Obseiu 
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Observations By"raB PATEKtiE. j 

"fiaving perused, in the LXIst Number of the Repcrt^- 
tory, for June 1^07, an account* of a method of ascef-' 
taining the rat^ of the velocity of a ship under sail, by' 
Mr. Boswelli which is much like what I have described' 
in one part of the specification of a patent' I ha% e ob- ' 
tained^ I was irid'iiced to express my astonishment at 
this extraordinary coincidence in a note at tlie end* or 
tHe work, "Oh the Mearis of finding the Longitude at Sed;^ 
which r published in the beginning of the priesent* year 
ISOST. As Mr. Bbswell has thought proper to notice, iu 
the LXXVIth Number of the Repertorj-, for September, 
1808, the observations I made in that liote^ I have to 
request, that the iiisertion of the Specification of my 
Patent in the Repertory may be accompanied with the 
following narrative of circumstances, tending to shew' 
my claim to the invention long before the appearance 
of Mr. BoswelPs account of it in the Repertory. 

After many years of study, researches, and extensive 
writing on these subjects, I began by ptiblishing part of 
them, in tlieyeai* 1801 and 1802. This first publication 
contained my new division of the World in 8vo, with 
four maps ; the last page being the prospectus for pab- 
lishing by subscription, an Enquiry into the History of 
Navigatiotff front the earliest period, with different new ' 
machines of my invention, in order to facilitate to ti^ 
vigators. the means of finding the Longitude at sea y for 
which I took a caveat. The principal MS. on these 
last subjects were deposited by me in the hands of « 
M€?ssrs. Cadell and Davie^, in presence o^ j!)r (i. for 
future publicMion ; but I took them again, iix ord^ to 
submk them to the Admiralty^ to^the Board of Longt* 

tude; 
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, the Lafittfde and LoUgiiude at l^ca. . %i 

tttde^ 9Mid to the East India Copxpfmj, An the course pf 
the years 1803, 1804, 1805, and .1806. 

The first answer I received frona the Board of Lpn- 
gitude on the means of finding the Longitude btf the rate 
of jailing of a ship^ was a letter from Mr. GUpio, Secre- 
tary of this Board, dated June $, 1806, the tenor of 
which is as foUoWs : i 

<< Sir, Your papers addressed to the Commissioners 
of Longitude, on a method of a,scertaining ^the rate of 
a ^bip at sea, &c. were laid before the Commissioners on 
Thursday la&t, .and ace under consideration. 

I am. Sir, &c. GiLPlN. 
N. B. This letter, with the <:ertificate of Dr. Mackay 
on the. same subject, were both immediately printed, 
and made public as follows : 

. ^. Having perused an account of an instrument in- 
vented by General Grant, Viscount de Ys^ux, called a 
new Hydroscope, for the purpose of ascertaining, a ship's 
rate of sailing with more accuracy than it is possible to 
be .done by the common log, ,and consequcntiy to de- 
termine the Latitude and Longittide of the ships with 
much greater precision than has hitherto been done by 
dead reckoning ; I am of opinion the above-mentioi^ed 
invention of the Viscount de Vaux will, when put in 
practice, be found of great utility in detet^mining the 
true place of a ship. . Its j^reference to the log will be 
. obvious to any person in the least acquainted with ma- 
^ ritime aifairs. A. Mackay, 

Mathematical Examiner, of Trinity -house ^ of Chris fs 
Jlosfitaljofthe East India Gmipanj/iiCc.MatfGf 1806.'^ 
But, not having since xeceived . any satisfactory .an- 
^wer from the Board of Longitude, I was advised to 
take a patent, and to publish <my work afterwards :. in 
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consequence, I had the machineiy constructed in i the 
preceding yipars, and my work on that subject printed, 
in the beginning of the ye?ir 1807; but I put off the' 
publication of it, until I had procured my patent. I was' 
therefore greatly astonished when I saw in the, Re* 
pertbry of June 1807, apparently, a short extract of the 
first chapter of my plan, which had been . printed by 
Mr. Shury, of Berwick Street, long before the appear* 
ance of that paper in the Repertory, which resembled 
some part of my invention. 

In consequence, I printed at die end of my work the 
following note : 

*^ At the moment these sheets are about to make 
their appearance in public, a pamphlet has been put 
into my hand, in which I find an account of some of my 
instruments, given, almost verbatim^ by a writer in die * 
Repertory of Arts as his own invention, (see No. LXI of 
that publication for June 1 807.) It is hardly possible for 
a reviewer to give a more accurate sketch of a part of 
my work than has been done in that paper, except the 
addition of a stick which this writer proposes to pass 
through the powers- I place in the water— an addition 
which can be of no use. 

" To what resource he is indebted^ for his discovery 
^ the public may judge, by comparing his account with 
the description I have given in my work of the instru* 
ment, long since communicated to men of science, to 
some of the official boards, the result of thirty years 
of study, research, arid experiment. This write?' invites 
some unprejudiced commanders to attend to the method^ 
and to publish the result of their experiments. I had 
myself communicated this part of my plan to Lord Min" 
to, a short time previous, to his departure for India, for 

the 
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the purpose of his trying it on his passage. It is now 
'more than four years since I laid my plan on I^ongitudey 
&c. ^tb its progressive improvements, before the Ad« 
miralty, and it has been more than three years before 
the East India Company, the Board of Longitude, die. 
The India Company have appointed three referees, Dr, 
Mackay, Capt. Huddart, and Mr. Gwynen of Christ'i 
Hospital, to judge of it 

'< It is well known that being so situated, it was not 
in my power to have my work published, though it was 
printed." , • 

Mr. Boswell seeing tbis note, stated in the Repertory, 
No. LXXVL for September, the following assertion 
concerning ipe : 

^ / take this opportunity to beg leave to notice a strange 
asseriiony made in a treatise on finding the Longitude^ 
published hy a French Count, He aecusts me ofborrowif^ 
the plan from him^ through the medium of a certain noUe 
Lord, or the Lords of the Admiralty, who, HE says, ie^ 
trayed his secret to we," 

On referring to my note, of which a copy is given 
above, it will be seen that Mr. Boswell is very incorrect 
in asserting that Lord Minto or the Lords of the Admi- 
ralty had betrayed my secret to him. I certainly nei- 
ther meant nor saic| any such thing; my mention of 
Lord Minto s^id the Admiralty was merely to sheif^ 
the respectability of my proof of the anteriority of my 
invention^ 
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Ehaartwo tubs of. a common shape, tlie duimeter 
jct tbfi sjirface S2 , inches,. ai>d 26 inches at. the bottooi* 
their depth is 2*5 inches ; and two yess^s of th;n copp^ir 
tinned,, which aice placed in these tubs,, their dian^ters 
at tpp are ^5^ iacbQSy bpttom 24; their depth is 2^f 
inches* He has also two vessels of the same ;(ubstance^ 
which he places in these twp copper-.tinne4 vessels, 
' ^ving plac.ed wool or hair between the>ottoa)i^Qf each, 
;ks^ also on the sides, to prevent as much as possible the 
eosmnumcation^of h^at from jthe external, yes£^s^;.^^heir 
jSiooensi^B^^are, .at iop 23i inches,, .at bottom 22. and 
^ ^epth ^ irurhes. for the s^ke of pei*^cuity in l^his de^ 
^fCTiption, one woodeti tuh is named A and tl^ other B y 
<kne of the tinned vessels AO and J:he other tinned .vessel 
BO. The vessels which are to, contain the mii^ttire, are 
in- this desci*iption called tinned vessd A and tinned 
ressel B. n . ... 

rlie hasa circnlar frame which is put into the tinned 

.resfels. A and B, and which has seven holes,- so that it 

will contain seven tinned vessels, leach of which will hqld 

^ore than 16lb. of. water ; thejr length is .22 inches^ 

th^r diameter is G inches ; there is no occasion to have 

, die bottopci frame on which they receive the circular 

motion perforated. He has also a tinned vessel C, 

wlK>se dimensions are 15 inches diameter, depth 23 § 

inches, and a tinned vessel D, whose dimensions are at 

lop, diameter 12 inches, bottom 10, depth 20| inclies;, 

and in this he has a frame of tin, so that he can give the 

tubes 
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tt*es« he pta^'irt'it' a^ ck^ulkr Motmm \AcMss ttkeclfi^itiisd^^: 
vessel'© he has a sligte woodmen? ftame; afsi^ i!^ neciw*^ 
jsaty, in the last QpewEtrioii' hereafter cfeserifred, twtfe'it 
d0wn to- the wooden vessel B\ Hlai!* or wool i»pvttiu*t3ie- 
bottom of C, t^ pi-event- its eommuiHca^ig' e^Henwed^iblit • 
The tops of all are cov.ered viFithcountry^ cumbties^ ^igfct 
folds- tiii cfe. The coppeiM:inned vessel AO is^ placed iw iffe^ - 
^vooileii tub> which' had a^ hole inut t^let out a $crew t«fts* 
noldered^to AO,. 2 inches' diaiiieter.' Whenthisr i^pHt m^ 
he caulks round t?he Brass tube- to prevent lfeaRage> Uta' 
tinned vessel A has also a tube^ which gees^thA»«rgl&ilfi9^ 
tiibe of AO If inefa diameter^ on- whkh he lue^a^ 9isrdw»< 
wkh af l^aliler %vas&er to- make it water-^ti^t I9e»e 0? 
the substances iiv one vessel^ emi' therefefe' contnuutiiGitlii^' 
with'tbe' other; and the tinned vessel AOi« always fiep^^ 
Jvyonthe inml'e: • ' .. ' . 

^ The tubes for freezing the mixtafc are at I^| ineil^ 
long, If dianK^ter at top^ a*id- 1 inch at bottowu 

Process. • ' '. --^ ■' 

The tflaterials used are salt petre and sal aiintBfoiiiacc;' 
the propottions are equal quantities of each, as asfcer- ' 
taiQ'ed by Mr. Wafker, and" in -the proportion of 5tli, of 
each substance to l6lb. of water. He has taken Mr, Waf 
kefs proportiofls for granted^ as the best. Iii the hottest 
«easonofthe year, when the thermometer at night is 
j90,' and a land wind blows, •water which has been ex- 
posed in the common earthen porous^pots used at' Ma-^ 
drasancf throughout the Carnatic, will be about' i'O' de- 
grees below the heat of the atmosphere, and be S(T 
degrees; By keeping the sal ammoniac pounded iii m^lil 
vessels, and in water contained in earthen porou^ vessels, 
these substances will be cooled to the same degree, 
THc vessels B and i?«ssels BO and B are to finish the 

process ; 
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|>roce9i; be therefore wishes to have them as cool ad 
pc^ible in the first instance: and he puts water which is 
to degrees colder than the atmosphere into the wooden 
Iressel B at the commencement of the operation i the 
same may also be done with the wooden vessl A. 

In the very hot weather he always prefers four ope- 
fations^ beginning the first with his evaporated substances 
as follows : put into the tinned vessel A five of the tin ves^ 
Beis, each containing I6lb. of good water ; put into tinned 
tessel B i^ven tin vessels each containing 16lb. of good 
ifater» the purer and freer from earth or salt the better ; 
put into each of these tinned vessels A and B, 50lb. of 
<M stuffy that is, sal ammoniac and saltpetre once 
used and evaporated, and about 90 or 95lb. of water, as 
IBudi water as will admit the circular motion to take 
place without any chance of injuring the purity of the 
"wmter in the five vessels in A and the seven vessels 
in B. In the first operation instead of old stufi^, he uses 
the same quantity of saltpetre. In about two hours 
the water in the small vessels and the cooling mixture 
aiB at an equilibrium of heat. He then takes out 
the water firom the wooden vessel B, and substitutes the 
cool mixture which has been in the tinned vessel B. He 
takes out at speedily as possible the five vessels of watei* 
fix)m the tinned vessel A, and puts them into' the tinned 

* • • ' • ■ 

vessel B, and to this 80 pounds of water he adds 25 
pounds of poundled sal ammoniac, and 25 pounds of 
pounded saltpetre. The change t^i^kes about five minutes, 
and this operatiM requires one hour and three quarters. 
When he has taken the water vessels out of the tinned 
vessel A, heput* the saltpetre and the sal ammoniac, 
being lOlb. of each, for the last operation, into the 
tinned vessel A to be made cool 3 and he also puts the 

sub- 
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substances he means to freeze into the same vessel for 
the same purpose. At the end of an hour and tbrete quar* 
ters he draws off the water from the wooden, vessel B^ 
and replaces it' by the salts and water in the tinned 
vessel B. He then takes fiv6 of the water vessels, out 
of the tinned vessel B^ and pours the contents into the 
tinned vessel B. He also adds the same quantities of 
salt-petre and sal ammoniac as before, being 25 lb. of 
^ach. He takes the two vessels containing lOlb. of salts 
from the tinned vessel A, and places them in the tinned 
vessel B. , He also takes out all the vessels containing tha 
substances to be frozen, and places them in the tinned 
vessel B. The tinned vessel B then contains two vessels 
of water, two of salts, and all the intended lees.-^— This 
operation takes also one hour and three quarters, wA 9t 
the end of that time there are large quantities of ic<^ 
above half ah inch thick in the two water vessds, a|id fy^ 
believes the ices are nearly frozen. At this period he 
takes out the apparatus which gives the circular motion, 
and places die vessel C and D in the vessel B. He always 
puts the vessel D into the Jast mixture in B, to make it 
as cool as ice before, he puts the last mixture in it. He 
i^en puts int,o the ves^l X> ^ his vessdisAontainiBg ices^ 
and puts among them IQ lb. of saltpetre and 10 lb. d: 
sal ammoniac, and pours out the water from the two ves- 
sels and the 'ice which they contain into D : D than 
coo^tidns 32 lb. of water and tc^, 4«id 2a lb. jof sabpetas 
and sal ammonjac, in equ^d quaotities»^ and all the tin«* 
t^bes. Mr. 1^ then turns them geatly mundu This ofie*' 
ration will be completed in one hour and three quacteis,' 
and the ice ready l^or lyse. No^ ctfrthe jchaoges, if proi 
periy fione, take nxi^c t!t^m^rismmMa4 
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jRemarks. ' - 

It is to be observed, that, the salts once used m4y be 
evaporated to dryness, but they no longer possess the 
game power of producing cold, as they lose one fourth 
of their effect. Sixteen parts pf water^ by weighty and 
five of sal ammoniac and five of saltpetre, will reduce. 
tTie temperature forty degrees; but, when these sub-- 
stai^ces are re-produced in a joint body after solution, 
they only reduce the temperature thivty degrees. In the 
course of the evaporation and exsiccation there are some 
very curious phaenomena, which will not escape the at- 
tentive chehnist, and whicli he will find it. yery difficult 
to account for : the subject is worthy of, and requires 
much investigation. He will also perceive a very consi- 
derable diminution in the quantities oif the salts which 
he has reproduced by evaporation, which he will vecy 
easily account for. 
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' From the Prize Essays and Transactions of the 
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X.N the year 1803, the Highland Society of' -Scotland, 
with the view of ctolletiting information relative to* si 
niost important national obj^t, publi&bed' the following 
notice: . \ . 

• ** A gold medal*or jri^ce of plate of forty guineas va- 
lue, will be given to the person who shallv oh'or before 
the 20th of November 1804, lodge with the depute 
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secretary of this Society the best and approved essay or 
coDimunicatioiif 

'^Oa the accidents aiid disorders to which sheep are 
Ikble, and particulaijy on those destructive diseases to 
which, in many situations wd seasons, they are incident, , 
ddled in different parts of Scotlatid, the one by the 
name of hraxy^ -or braxtt, or the sickness ; and the other 
by that of rotj or Uti^poke^ &c. On the varieties or dif- 
ferent kinds of these disorders,, the causes inducing them, 
and the means o^ preventing, or removing them, indif- 
ferent cases." 

Tq which they subjoined t;he following judicious 
note : 

** As there ft reason to apprehend, that disorders of 
different sorts are included under each of these two ge- 
neral names, the Society wish that, so far as may be use-* 
fill, a description shall be given of the appearances which 
occur on opening the body of animals afBicted with 
any of these distempers." 

The laudable object of .thejSociety in promulgating 
this question, was attained in as great a degree as could 
have be^n expect^i Besides several shorter commu.^ 
nications, no less than ten essays of considerable length 
were transqiitted to them, each of which received soma 
mark of the approbation of the iSociety, although no one. 
of them wa$ ^p complete in itself, or so superior to thee 
others, as tp be deeine4 worthy of the vfhole prize. Fo|c 
the sanie rea^oi^s, they resolved not tp print qn^ or more^ 
of ^ese essays intire in their Tran^ction^; but to put I 
the whole intq (he hands of some professional gentleman,. 
^ho,.by collating, them carefully, i?iight ayrrange the> 
original and yalua|)le information tlius collected iqto one 
general treatise. Witjj this view, thirteen essays on 

3 the 
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4is^a8e$ ^ sheep itere put into my Ixaiids^ whidk dnr 
Society had received from th^ following gentlemen ": 

1. By Mi*. William Hog, of Mension. 2. By the Rev. 
Mr. Singeirsy at Kirkpatrick. 3. By Mr. Robert Steven- 
son, Surgaon, ait . Gilmerfon. 4. By Mr. Alexander 
Welshf Easter Harestain. ^. By Mr. Thomas Beattie, 
Muckledale. 5. By Mr. Walter Scott, Etterick Hdme^ 
Selkirkshire* 7* By Mr. James Hog, Mitchel Slaeks» 
8, By Mr. William Hog, at Mansion. 9. By Mv. WtU 
ter Scott, • Etterick House, Selkirkshire. 10. By Mr. 
Alexander Laidlaw, Bourhope. 11. Two ^hort cbmmiiA* 
Bications, from Mr. Campbell, of Ormadale. 1^. By 
Mr. James Anderson, of Airsdale. 13. From a gentle* 
man in Northumberland. # 

Of theset materials is the treatise which I now hdv^ 
the honour of presenting, to the Society entirely com-* 
posed. '\ neither thought it proper, nor did I find it ne- 
cessary, to consult any other source of information. It 
therefore does not contain a single feet or observation 
which is not inserted on the authority of one or more of 
these essays. In composing it I h2|.ve preferred that ar- 
rangement which appeared to me most natural, not that 
which was most scientific ; and I have endeavoured to 
vender the style popular and perspicuous. But whUe I 
have omitted no fact or observation connected with the 
tnbject of this treatise, I have rejected from it every 
speculation, however ingenious, as they would only 
lessen its value, in proportion as they incres^d its 
length. In jan appendix, however, I have inserted seve- 
ral important digressions, and various scientific classifi- 
eations, ^at nothing might be altogether omitted, by 
^hich Qur k^owtedge of the diseases to which sh^ep are 

' ' K^ble 
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liaUe in this coantry might be increased, Ui& tke i»etrn$' 
of preirentiogtbem renderttd more per&ot. 

ij«w»6wijr.-<— The, lamb i/rficn newrly dropt is feeble and 
defexiceie«i, and in it» domesticftted state #ouId often 
parish, but for the fostering eace and provident attention 
of man. Its size, as well as the frequency of twifis, is 
iafloenced both by the condition of tne ewe, aiid vigour 
of tbe ram* A flock which is fad well at rutting time, 
and whieh pastures easily, produces a much larger pro*^ 
pdrldou of twins, than one whose Walk is higher aiid 
coldedr, and which feeds more upon heath. Twins are 
also most frequent in the comtnendemeBt of the lambing 
seaaon ; the prdduce of the ram before his vigour is iih'- , 
paired; Henf% the propriety of keeping the eWes ia 
good condition, and of not giving a larger number to the 
lam than he is able properly to serve. 

To pveva^t irregulat kmbing, the rams must be kept 
in a stfotig inclosure, until about the twenty^second of 
Meveunber, when they may be admitted to the old ewes, 
and some tone afterwards, to the gimmers of young 
eweit ; fio that the period of gestation being twenty ^one 
weeks^ the lumbing season may commence about the 
siiddle of April. If postponed longer the ewes will hot 
have, time to recruit before the approach of winter, and 
1^ lambs would not be soon enough ready for the ipar-^' 
ket; whiler on the other hand, if admitted sooner, tho 
loss would be very great, both from the severity of the 
"ff^s^exj and the want of proper pasture. 
. When the lan^bing season approaches, the shepherd 
Imist be attentive to keep his flock at home, and pre^ 
vesit jothers firom encroaching on their pasture. If the 
ground be rough, he must see that none perish hi holes 
lit other dangerous places, Immedis^tely before they begin 

to 
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t|v4rop iheir lamb^, Mr. Laidlaw is of opinion that they 
should be carefully folded, and a small quantity of wool' 
pulled from their udders, to give the lamb .more easy 
access to the teats ; but others condemn this practice of 
udder-lockimg, as unnecessary and dangerous. Mr. James 
Bog mentions an instance, where,, in his opinion, it oc- 
ca&icHied the death of one tw^eutieth of the^/v^es, while, 
xpany of the survivors, lambed dead lambs,, at the danger^ 
of their own lives^ *5 Nature,", he adds, ^ has left a* 
sufficient space bare to enable the young lamb to fiiid; 
the dug, and the uncovering of more serves only to starve 
them in tb^ most tender parts ; for, though I have faeen: 
engaged amongst sheep all my life, I never s^w one. 
I^mb die for lack of its. dam being udder-?locKed; nay^ 
let her be as young or as rough as $ha will : nor did I , 
ever meet with the, man who could aver that he had seea. 
wy / Whether the Cheviot lamb§ are easier kiiled this 
fray, or if owing to the sb^tpe pf their dams, theyarei 
more exposed^ I cji^nnot tellj but far les3 hurt will make, 
that br^ed lapf^) dea4 lambjs thaa the forest faceied.^^: 
When the lan^bs b^gin to drop, the greatest, atteniioti 
IS absolutely necessary. The ewe beiiag gteatly debili-^' 
tated ty the severity of winter, and t}ie pains incident to- 
parturition, will he veiy apt to go wrong, and die, if 
neglected. In certain circumstances, she will even ba 
unable to lamb withgut assistance^ Whea £^ly ew^ isi' 
obscrve<ito rise with diffiQulty, iBspeoially.if she be idirtyl 
about the tail, she muatt be attended to; and, if neces**^ 
sary, the lamb taken from her with as much, skill and 
tenderness as p6ssiibie« It is also advisable to place, her 
in a welUshelterecl situation, till her recovery he. nqr 
longer doubtful* 
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. If.tembs be healthy^ and the weather go6<)/m the 
tourse of five, or even two, minutes, they begin dili-^ 
gently to.search for suct ; and after getting it, they sel* 
dom perish from cold. But the inclemency of the wea* 
iher hot unfirequently kills- them before they reach the 
ground. !It is, however^ less fiktal to the lambs of the 
;ihort black^ficed ;sheep, which bave a fleece to cover 
tbem, than to others, which are generally naked wh'eii 
-dnapt ; and the Joss, from this cause, is in a great mea- 
sure owing, to the want of proper shelter, which should 
h^ supplied by planting trees, or at least by building 
.walls in proper situations, to whkh the shepherd should 
4riye or carry such lambs and ewes as are in danger. He 
should also carefully observe -the point from which the 
wind is likely toblow, when die storm commences, and; 
XK>odwt his flock to the least exposed situation* ^ 

One man is sufficient to attend four hundred ewes, 
wbenthe season is moderate, and other circumstances 
jure &vourable. 

Eor the first fourteen days, lambs depend entirely on 
milk for their. isustenance, although they maybe seen 
nipping the grass, after ten or twelve . dajrs. Daring 
•this period, l^iey make the most rapid advances towards 
i>iUk and strength. They are wanton and playful^ and 
fiind of coursing in .detached parties round some mound 
©r hillock. But even in this state there are some tlbeases 
peculiar to them, of which the most frequent, if disease 
it can be called, is hunger. 

Hunger.-^^k lamb perishing from hunger is easily 
known. . It appears very hollow at the flanks, has a weak 
and mournful crj^, i» veiy apt to follow any sheep that 
corner i^eajcest to it, and is eitfaer unattended by its mo- 
tlisr^ or if it attempt to luckhef; >he springs forward, 

and 
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and will {K>t ^ujSer it 4o toucb her. Iti all ^ese ciroum- 
stances, &iQ U|tiib| and its mother, which, if not with it, 
X)^ be easily di^cov9r^d among the neighbouring sbeep^ 
})y being thin labjcmt the flan]^, dirty about the tail, and 
feeble in its wal)L and bleat, should be immediateiy put 
in^ sm inclosure, vvhere h^r bdtaviour ;and dispositioia 
^wJvrdB her lam^ wiU be ^oiorje directly under inspeotion. 
On examinadon, it will be fovad that the tips of her 
nipples are 43ore, or that she has no milk. In die for^ner 
case^ som^ milid Ei^d emolUent ointment, such as simple 
cerate, may be applied to tbeiia ; and in the latter, 1^ 
ewe must be supplied with plenty of green pasture^ 
when, in general, she will i^oon baye abundance of milk, 
and nurse her lamb kindly, Puriog itihis time the iamb 
must be frequently fed ^i^h ewes milk, bvut after it hasr 
been perdiitted tQ suck, both .ewe and lamb ^houM im^ 
mediately be liberated. Om a ^eep*fiirm ^ consider* 
able extent, it is an incalculable (adtaatage, especialiy 
during the lambing season, to possess aa inclosure of 
^ acre or two of sound and e^rly pasture, with the folds 
and smearing-house in soapoke corn^ (^ it. In a bad sea^ 
son it will repay half the .e:^p^ni^ of it>cfa)$ing. 
^ The carcase of a lamb whigh 4ie$ of hujoiger «s eu- 
tirely wasted ; instead of fat it- has a toughish white suh- 
stance, <of a totally di^erent nature, and instead vof the 
curdled ni^ilk which is always found in the stomach x>f a 
healthy suckii^ jamb^ th^m is only a litde watery 
phlegm with some air. 

Ewes which lose ^eir lambs may be Advantageously 
employed to divide tj^e fatigue of nursing with those 
which have twins, ai^d ^ rear iiys lambs of lijogs, small 
Ifimmers, or very leaa sheep which haw not a suffictnt 
supply of milk, ^y^^exing tiiie lamb to be adapted 

with 



On the Diseases of Sheep. id 5 

iirith the skin of the dead Iamb, and confining it with 
the ewe, as directed in the case of deserted lambs, it 
will be at last permitted to suck, after which it runs no 
hazard of being repulsed or deserted. 

3Iilk, — A lamb is said to be sick of the milk vfhtn it 
appears quite spiri^ess and duUj with its ears, instead of 
being upright, lying asunder on its head, is very laiik 
in the sides and belly, and its breathing is short and un- 
equal. These symptoms are succeeded by a purging of 
a yellowish milky coloured matter, which has sometimes 
come on before the disease be observed. At other times 
they die without having had any, or only a little dis- 
charge of excrement. The carcase appears well fed ; 
the excrement in the intestines, which are somewhat 
swelled, resembles in colour that passed at the anus^ 
while the stomach ijs particularly full of -coagulated milk. 

This disease never appears in a hard season, but only 
when the weather is warm, genial, and growing, and 
there is great plenty of new grass. It does not affect 
them after they are three weeks old, and is ascribed to 
their sucking more milk than they can digest ; nay, it is 
even said, that they not unfrequently suck until tlieit 
stomach burst As they are young, and consequently^ 
of little value, no riemedies or preventives arp ever , 
tried. 

Finding is another disease exclusively confined to 
sucking lambs. Before they begin to eat grass, the ex- . 
crement is of a tough adhesive nature, part of which 
sticks to the tail and buttocks, and when hardened by 
the sun, sometimes glues them together so closely, that 
there is no possibility of any evacuation, and the intes- 
tines so<>n mortify and burst The disease is easily dis- 
covered, by the lamb appearing swelled and sick, with 
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i^e upper and xx^ddie part of its tail clpsety glued dowii, 
aod is ai easily eured^ by separating the tail frQm the* 
buttocks, %hen the retaii)4ed excrenan^ is discharged' 
with ah offensive smell. ^ Its immediiM^ recurrence k|. 
prevented by rubbitig tbe parts oyer wi^ firiable clay or 
puid ^ but they should be looked after for eight or tea 
days, until they begin %o eat gnuss, when all danger 
from thi^ obstruction . is ove|r. It is most dangerous 
^hen the ewes are iu high condition, aod the ^easoii 
dry and backward ; and seldcfm or never appears v^hen 
fhe mbtbers are lean and the weather wet 

Jri/hmmatwn of the Bladder. — During Uie first tetf 
days pf ^heir lif^ a few of the males will also die of in-* 
|Ununation of the bladder. But tliis only happens in 
pold ai)4 barren lyeather, when they lie too long in on« 
place. To this, therefore, the shepherd must also be 
|tttentive ; and by proper attention to the weak and ex- 
hausted lambs they will frequently recover, especially if 
fbey fall a trembling. 

Grt^ ilL r^Wben abo^t three weekit dd, and begiiir 
ning to make gqiss a part of their food, especially if it 
pe cotiiing in great plenQr, a straggling lamb or two will 
^ometiuf es die of what is; called the grass iflf which, both 
from its symptomS| its speedy termination ih death, and 
the appearances on dissection^ seems to be a species of 
the: sickness to be described hereafter, to vfimk the af- 
£pction last noticed also belongs. 

Stif Joints. — During the month of Junei a few lambs 
in a flo^]^ will sometimes be t^zed with stiffness in the 
joints, occasioned by the low «|tate of tfa^ dam. At that 
^ime they are disposed to grow vi^ 6«t| but for Want of 
proper nourishment diey become stu^ted^ • and libeir 
joints swell, but th??f generally repove?,. 

/. . . f^nqting 
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iaupmg ilL — ^Thet e is 9D0ietime9 a considfirafale losijr 
bf lambs^ by wb^t i» called th« huping iti, which iy an 
affection of a patalyjtic oature, dometimes iingeiiiig^ 
ftomatiioes so $peedy» that they are oftita dead befote 
the disease is suspected; Washing id cold water hai 
been usj^d ifith considerable success; , 

O^raiim. — ^When they ar6 about eight we^ks old; 
the tup lambs are castrd.ted> which is a pain£al^ and {re«i 
qoently a fatal operatioh; If possible^ it should never 
be d^:^ when there is electricity in the atmosphere^ 
^hen the ni^ts are firosty, or when it rains heavily | 
bat in clear mild weather^ or during mild thaw; ' New 
biult folds^ with those rescurtedto by weasels^ are dan** 
geroua ;. aixd the folds^ with the adjacent ground^ should 
be free from nuid, mirc^ dust, netdes, mghtshade, and 
Hot too heathy; Tbe];e should always be a large fold, 
or rounds close beside that in which the sheep are to be 
tprted» iiito whidi t&e ewes and lambs^ after being 
slowly gathered, ^ould be piit with as little fatigue as 
possible ; and skilful, and experienced persons should be 
appointed to catch Use males and mark them on the ear, 
or sQine other €oosfaci^>its part, with tar, and all con* 
£aiHOi> ssid hurry avoided i for, as Mr. Laidlaw justly 
ieinarks> '' in maay instances improper management oc* 
easions anore loss than the whole circle id diseases.**-^ 
When the Ismba are taken up to be cut, they should 
never be catched by the back or flanks, or any othar 
part jexcept the horns or neck : and if a lamb escapes, 
aad has. to be caught by dogs, it should be put imto 
^Uioilier Ibld^ that it nmy cool leisurely before it be cut 
. The operator shoaU by all means abstain fr^^i spi- 
.«itiioiia liquDis, and the Qperatioa itself ought to be per« 
formed.aa: gjexftly a^ possible^ by sUtting up tht scrotutfi 
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with a sharp ^smooth-edged knife/ and starting the teka^ 
des^ by pressing both hands agaiAst the belly of thtf 
lamb. lu remaving them> the chards should be taken 
t>etween the fingers while th^ backs of the hands are 
k^tjiteady' against the belly of the lamb, and the stones 
dra#n somewhat upwards, till they separate. Its hind 
legs are to be direttly unloosed^ and its tail two or three 
times hastily pulled, to replace the chord and vessels 
which ^ have been drawn out The top of the scrotum 
should uer^ be cut away, nor too firm a hold taken of 
the testicles. In performing this operation, the rim of 
the belly (pentonevfm) sometimes gives way, and the 
omentum or iutestinesr follow ; the latter should be im-* 
mediately gently replaced ; but the omentum, if. it hang 
far down, may be cut away, smd the woimd is to be 
sewed up. After the operation, as much care as possi* 
ble should be taken that the lambs do not get sand or 
dirt into, the wound, or irritate it in any way. The falter 
and stronger the lambs ar^ v^hen cut, the greater is the 
danger of loss from inflammation and mortification. 
When this is apprehended, some farmers anoint the 
cavity of the scrotum ^ith a feather dipt in turpentine, 
which is a certain preventive of these effects, but it as 
certainly checks the growth of the lamb for eight or ten 
days}^ and when the folds are qlean, the i^eadier good, 
and the lambs gently used, it is better omitted. If there 
19 to be great loss firom the operation, it will be evident 
the second day. . Some will even die the very day oi the 
operation ; but the greatest mortality is on the thinl and 
foi^tb, and if the deaths* are very « numerous^ they wiM 
. continue to occur for six or seven A^uys. The carcases 
of la^bs which die in consequence of being eut are^ 
.generally mugh spoiled/ The belly^ flanks^ and inside 
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0f the thighs are absolutely putrid. Aifter .niortificatibit 
^gins nothing will ch^ck its progress. 

The Rev. Mr« Singers mentions a cnrious filets which 
deserves to be recorded. *^ Mr. W. Gibson^ on his farta^ 
in Crawfordmuir^ in LanaAshire, sustained gi^t loss 
one season in his wedder lambs^ after being ci^t. To 
his astonishment, some of the ewe Iambs sickened and 
died,- with highly putrid symptoms* The disorder had 
risen into the form 6t a putrid fever, which became at 
last infectious.'* 

But there are alsb various accidents to which lambir 
Site exposed, such as drowning, falling into pits, and, 
being destroyed by beasts and birds of prey. An ex- 
perienced shepherd can easily determine if a lamb be 
l0^t in any of diese ways. If it has fallen into a pit, the 
dam runs away in a frantic disordered state, utters a 
-wild sort of cry, comes hastily back, and if she be al-* 
lowed, will look into the hole or pit where it is r when 
destroyed by any beast or bird of prey, her behaviour 
IS still more disordered, she runs about from one of her 
neighbours lambs to another^s, and the tremor of her 
voice indicates the perturbation of her mind ; some* 
times she utters her woes in a long melancholy tone, at 
other times her bleat has a wild and inarticulate scream^ 
expressive of 'her anguish. It requires the most skilful 
.management to get' a ewe, which has lost its Iamb in 
this way, to adopt another, probably from having suf- 
fered ill her attempts to defend it, which, notwith* 
•standing the meekness of her spirit at other times, she 
does as long as she is able, e*specially when her lamb' is 
young. 

JVeuning.-'^ Ahofat the middle, or, if the preceding 
winter shaU have been severe, about tl^a end of July, 

the 



t|ie Umbs muft .be ireaoed; for any Ikde a^rantii^ 
which may be supposed to accrue to tb^p from allowing 
tbem .to isUck tbf^t molbcte kUxger, is much more than 
c^ounterbiiUmced by the iqjuiy done to the ewed, as it 
t^e^s them leao^ . subject to rot the foUo^ing i^rkig^ 
and bai^en next siiaso^i 

Weaning them i^ a mftttei^ of grea( difficulty c^nd^on^' 
siderable delicacyi especially if th^iP nmnber. b<i. IsMrge 

and their pasture incpnTenieqt, ap4 requires all the skill 

* 

and ingenuity of the most expei'ienced sh^p|iierd«' Every 
laecessary precaution shojald be obsie^ved to prfST^ni 
them frcNn wasting themselves wit^ rii,Bnixig^ la tb0 
business of foldings c^e mvst be takfiii that no qiateria) 
aitu^tion be intrusted t9 an imsl^ful.persouj . After the 
lan^bs are lifted from their mothersi ,they should be al-t 
)pwed to pass^ that night in the neighbourhood ^f the 
fold. Most, of this time is employed in gathering ro^d^ 
and looking into the ip\A^ bleatiog, incessan^y^ Next 
morning some of tbeni begin to eat, others more impa^ 
tient gather intQ crowds^ arrange themselves for runnings 
and try to escapifi away, to that ground on whieh they 
had pastured with their mothers. They should now bti 
iTi^moved to some easy, soft, grassy pasture ; and in re^ 
joaoving them by all means refrain from dogging; them^ 
|¥hiQb is sure of scattering imd heating theni ; neitber 
iKlop the point of the wedge into which they have ar-^ 
m^ed themselves^ but if the situation of the ground 
permit^ let them go in a^ uphill direction ; and if they 
get time, and dogs and unskilful people are kept bm:k^ 
(th^e is not much dangeri There is, however^ 8om0 
hazard that they will not rest quietly the first night after 
4hey f^re removed fromi. the fold« This, however^ imay* 
be iei9^ctua|lj prevmted by. pasturing them with their 

mother^ 
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)ii0iben»9 the m^t immediately precedhig.their weaiw 
iogf on their future pasture, and driving them to the 
fold directly in that road by which the Iraibs are to be 

» 

jreaaoTed from it. 

The ewes if they ;^n& not drawn irill in ten or twelve 
days cease to have any milk ; and if th^' lambs are notf 
left at liberty, they wiil returu to their former p$isture| 
fxtA acrspciate ever afterwards ^th their ^mother. 

To ifiake it more plain, Mr. J. Hog desiires the farmer 
^ take the ew^s of each distinct hill or ndge, and about 
^e middle of «Fuly select froin each of these a sufficient 
number of die best lambs to replace the aged^ infiilny 
and barren of that certain department. Let him put i^ 
general mark on the mothers, to know them from his 
ptber ewes. Let liim keep the lambs by themselves, op 
lyith the barren sheep, until the milk is gone from the 
pwythersy then turn ^em at large ; when e^^ch ewe will 
know her own lamb. Though generally dispersed amcmg 
^he other sbe^, the mothers who should have their 
lambs again to folk>w them >fill be easily known, aii4 
^e farmer should not fail to renew their acquaintance^ 
Of the incalculable advantages resulting from this me-r 
fhod ibf rearing lanihs the country is indebted t6 Mr, 
Williani Bryden, senior^ of J^iskenbope, many yeani 
^nan$ of bis grace the Duke of Bucdeugh. It bdt)^ 
l&eqis tb^ hogs ai home, and makes <^em aoquaintecl 
with their own i^^ture, witiboi^t hurting the mother by 
sucking her,, ^uwi in a few years every little departmenet; 
of the farn^ l^ecomes ^itocked with a distinct class of 
;^iends, wbo wiU never sepfiiate ; for however thoroughly 
they Bsay ioteni^ii^ with other sheep dmring the day, in 
<he eveiring th^ separate volontjurily, #nd draw to ihetr 
fespective resting-places* It may uQt l;e improper hem^ 
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as it affords a strong argument in favour of this system^ 
to mention, that no^nimal.is more attached to that spot 
of eardi on which it spent the days of its youth than the 
sheep. " It is this principle," says Mr.' W. Hog, 
*^ which actuates our draught ewes, in the very centre 
of England, and upon the richest pasture. One ewe 
ipade her escape from Yorkshire, and after coming 
through towns, crossing rivers, &c. at last revisited her 
native clime in the hills of Annandale. Another from 
Perthshire came back to Hundleshc^, a, store farm 
about twenty-three miles south of Edinburgh. When 
sjhe csa^Qie to Stiriing it was fair-day, she durst not ven- 
ture through the town among the populace, but rested 
herself at its nolrth side, till the fair dispersed, and czme 
through late in the eveoing. There is scarcely a^ season 
but parties or individuals are seen passing through our 
bpundaries that, we know not whence they come, nor 
whither they are going; and sometimes we recognise 
Highland ewes that have made their escape from Eng* 
lish pastureis, and . are making the best of their way to 
the north.'* 

"But the above method may not always be found to 
be convenient^ Upon certain fisirms a great number of 
hogs are kept in proportion to the old sheep. Certain 
parts of these farms may be high, as is often the case, 
to which sheep can have no access for a great part of 
the year« Upon such high parts it is. necessary to sum- 
mer-grass the ewes. And that every possible benefit atid 
advantage may be derived from such high places, it 
may be found necessary to stock them sufficiently with 
the old ewes ; . so that, if in such situation^ the Iambs 
were confined with their mothers, both pnight be equally 
|pirt* 
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** In siich a ca^e, the treatment of the lambs intended 
for hogs should be as follows. After weaning th« lambs, 
I would recbmmeild putting them for two weeks upon 
clean low land, and thereafter sending them out to a 
rummer-hill by themselves. And in |>ractising this mode, 
if the summer-hill is covered with much of what is 
called bent grass, the lambs should be sent out to it im^ 
mediately on being weaued, or as soon as they will 
drive. The reason is, that this kind of grass is of very 
little use for pasture after the middle of August. But if 
the part of the farm intended for the lambs after being 
wearied is clothed with a mixture of heath and grass, or 
wholly either, there need not be so much dispatch in 
sending them to it.^* 

<< I am quite of a different opinion from many as to 
thi6 mode of summering lambs. If, as circumstances 
permit, either of the above methodts be observed in a 
proper and judicious way, instead of injuring the hogs, 
I think they may be bettered in many respects. For in- 
stance, if % farm is so situated that sheep cannot pasture 
upon two-thirds of it, perhaps ftom Martinmas till near 
the iirst of May, what is to be done for winter food ? 
The generality of low country people have scarcely any 
idea %f such a situation. The example of the bee must 
here be surely followed, laying up something in ium^ 
mer for winter store. By driving the old ewes to the 
high extremities of the &rm, and summering the lambs 
upon good healthy pasture nearer home, the lower lands 
are reserved for winter food. The lambs in this manner * 
learn the different marches ; and they often eat up seve- 
ral plots of ground, where^ from their locdl situation, 
the old sheep might not always be very easily confined^ 
Sy summering lambs in this manner, I do not at att 
Vol. XI V.-^S£CLOiiD Serjss. Q mean 



weaa {i|^u:;|gu\^ thewv. I would bave tbejn alway» k«pt 
iu.a thriving state ;^ wU^ m3i)r ^o.c^Uy done, however 
\^f^ Of i^oarsp th^ lajid is> by givipg tbew plenty of 
^ace ta range uixpf^. and by not If ecjftng tbam too long, 
upon one sppt^, Wut ficequ^^tly sbifting them firpm place 
to plac^.''^ . . 

Besides^, by bjeing* tbti^ aQC^^3tOIped to such coarse 
i^d uy summer, tbej liye bjetjter on. it. in winter,' if it 
diould prove s^ve:i;e^ ^^^4 they h^ye nothing eJ^ to de- 
jend upon. They ajso acquire a. greater hardine^ai of 
constitution th^ la^bs.that pasti^^;^ i^ji August and Sqp- 
te9iber on, soft grassy lands> and. tbey are said to be less 
liable to sickness. It certainly makes theiA eat tbidbr 
winter pasture more equally, which is g^nerally^ allowed 
x^ be a prev^ntiFie of sickness. They should there&fe 
by uo means be sufi!^ed,tp feed the whole day on those 
parts where the i^nest gr^ ajbounds, but should be kept 
from foui: to five in the evening till sev^nr or eight next 
morning, on. the high p4i;t of. tbeix; ground,, where there; 
ifn plenty of <;oarse oieat. From the end. of. Segtember^ 
Di; beginning of. October]^ when t|^ ground is comp^^tely. 
drenched with rain, tbcQ^iqay be; allowed greater Ubctrt^* 

%- tbismethpd-of t^,ea|:ment tb^ are said to, rise svi^ 
P^ripr in wool^ bo^e^ . and. condition, tp otbex; Imub^ 
and to acquire that uniformity iusbape,^ size,, and co- 
lour, which, is necessary, fpr the English market; It, 
l^wever^ sutyeq^. tJiiemr. to severe ios^ from, sickness, 
wji^ich is almpsjt ^n^ly av/oided, by allowing them to 
follow thcura^Qth^rs; an4whei?Q no more lambs are^kept^r^ 
than what ar^ necessary to r^place. deficiencies in the- 
isto^k, i]^8 method ^ould be always adopted. By asso:* 
ciating . witl^ tbe^ old sheep^ instead of lying all Aig^t 
«ib4mi^ rii|<^g9 ^nd indulging ne:Hk; morning in riph food. 

to 



to excess/ they ^ehefit by tfe feiejjferiehce of iheit tticr- 
thers, by which ihfeans'the^ coAiifaonly leav^ theit'restiii^ 
)>Iaces'abcrut eleven at night, and fe^ till bnb ot two in 
(he morning. By nbt und^goidj^ the fatigue ini^pairal 
ble itotti herding 'they' ate alk) niore attivb, are better 
isn&bled to Support the sevefith^^ of the winter, are iii 
better condition neict spring;, tadi ifa every respect tHrivS 
'better the ensuing season. 

Sickness ♦i-^-Tliis id the most Quickly fatal ^f all the 
diseases to which tkiep are liable, ft>r not tiifft^tlkbhtly^, 
out of a flock of 30t> hogs, dll ttf^^icH the night'befdrt 
seemed in perfect health, ^ik, «6vett, or^inof e Are fonwd 
dead ; some of them with their ifeet titider thfem^a^ they ' 
had Iain down to rfest. When itfe ^mgreSfe 6an file dirt 
served, the animal seems td become uneasy, ceaises to 
feed, but, When it has ur\ opportuhily, dtinls ftfeqti^ntlj^i 
When natrowljr feispettfed, its eyes ire ifotin^ to be half 
closed, dtill, inflamed; and wateVy ; i£6 mouth, ^ofrgct<^ 
iind skin, dry and parched ; ther i[)'ii&e litrOng sdnd fiiS^ 
quent, and th^ breatJring ^^^mck kArf'^lfi<^lt, It gAnft 
its teeth, li^ down arid ris^s *hp repeatedly, df siahlS 
motionless, with its head hangifi^ d4^i^, imd i%^ hibt 
erect, ot crtepii away frotn its ebinntJ^sr, ^itlr a'sfc*'anfl 
stiff' motit<6, to the cdg^ bf some pf^dpicib, oi bvtfrl 
hattghigrock, holm, w oftdr Mited i$i)Ot, white -Hifld 

bfeating,, ot rather scf ^ahxili^, tt6m AgOny,* its Wo6l eb^s 
ib tfte body, which swells sometime's td ^uc* a AhpeS 
that t!hie p^rit(5neum, or rifai b^tlie befly,- as it* is' tailed 
by the shepherds, ^ives way,. |ind strong conmlsibns at^ 

* 5icA:«0»«. Mr. SteTeaflqn^U^W.H9^«^^^a^^ 
$ipkne98 , or Braxg. ReY. Mr* fingers, ]^r. J« Ho^^ Mr. Scott. 
ffttsy, Mf.'Webh> tfr, CampbeA. 

' » ' * €^8 succeeded 
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succeieded by death in a few hours from the furst. attack. 
Some of them will live several days, but seldom a week^ 
unless they recovery which ia a rare occurrence. During 
this time there is seldom any passage through th^ 
bowels, ^^ urine is scanty aitd lugh coloured^ and the 
blood is {^bsiolutely black, and so t^ck, that when a 
vein is opened, scarcely a drop or too oo^es from th^ 
orifice. ' 

jlppearances am Dissectum. — On examining the body 
after death, almost every part of it exhibits appearancei^ 
mv4 or less strongly marked of in^ammation and mot*** 
tifijcation, or ft tendency to putrefaction. When the 
stomach, intestines, or other $^bdomipal viscerate n^ost 
affectedt it i3 said to be in the read or bo\reU, ^nd when 
the nuiseul^ parts, to be in the fl^h or blood. Again^ 
when in the fir^t of these species, there is a rem^kable 
effiision of bloody serum into the cavity of the belly, it 
has been called the vpater-sickness. From the dissections 
which have been made, there appear to be even moi^ 
Unds of sickness than those named ; and although the 
practical, utility of suck distinctions in a disease so 
apeedily fatal, may not be immediately apparent, it is 
necessaiy to enumerate them, that at last, by observing 
particuhurly the other mufbid changes with v^hich they 
are sometimes or always accompaniedi the symptom^ 
vi/hich affected the animal wben alive, and the circum- 
^taiicea wluch preceded th# attack, we may obtain ^ 
perfeet history of al) the forms of this destructive 
disease. 

A. Varieties rf Bwel Sickness. — Sp. l. Most com* 
snonly the stomach is its chief seat, constituting what 
nosologists temi gastriiis. Jn this vs^ty the belly j£^ 

prodigiously 
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Ligiously swelled, the carcase is much discoloured^ 
and a sour pituitous matter is diffused through the whok 
system, especially the fleshy parts. The fat appears 
least changed ; but although it melts to greasa it has 
always a bloody appeaxance, from which it cannot be 
cleared. On opening the body it emits a strong sul« 
phureous smellj characteristic of the disease ; hence it 
is sometimes called the stinking illy and the stomach and 
bowels are prodigiously distended with air,> having the 
same intolerable fcetor. A general redness pervades tb^ 
whole bowels. The two first, stomachs are rarely the 
piirticular seat of the disease, the third occasionally, but 
the fourth, and especially that part of it next the intes^ 
tines, known amongst professional men by the name 
fjflarusy is always much thickened, inflamed, or even 
mortified. The food found in the stomach, especially 
the third, is quite dxy, apd may be crumblc^d to 
powder between the fingers. The kidneys are com- 
pletely mortified, and resemble a mass of putrid gore. 
The liver is also much affected. The heart and lungs 
only partake in some degree of the general redness. 

Thb is the most common kind of sickness, is peculiar' 
to hogs on the first setting in of frost, is not to be dis^ 
tipguished during the Ufe of the animal, but by the 
excessive swelUng of the belly, and is almost always 
speedily fataL 

Sp. 2* The variety most nearly resembling that now 
described, is (hat, where inste^id of thq stomach, the 
^mall guts are inflamed i^nd mortified, constituting the 
disease called enteriiis. In this the carcase is much less 
swelled, and not nearly so blue and putrid, except that 
|he chewad grasei m the maw is very stiff, and almost 

quite 
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ijnite solid to feel ; the stom^tch is scarcely aifieeted in 
the least, but the small giits are mortified,^ blacky soft, 
aod almost quite rotteft^ the inilaimnatioii having obti- 
ovAj origirmted in one of the latter folds of these. *^ In 
one or two instances I observed a small fold or doubling 
in the intestines, which, by some wind passing through 
tbAn, had forced its way thtough the thin texture that 
corers them, and by which the fat hangs. This was full 
i^air, quite black and mortified) as were several of the, 
folds above it>** Indeed Mr. J; Hog plausibly enough 
((onj«etures^ that this variety is caused by a twist or in-^ 
taa-«asception of the intestines^ produced by enlai^edl 
and hardened lumps of purt obstmcting' all passage 
throng them. 

It attacks tmly hogs wbich have plenty of grass when 
Ae weather is nrild, during storms of snow^ wh^ their 
walk is m^ch circumscribed^ and when they kro'con-t 
fined to the tops of heather, bent, and other dry sap- 
less food. It is not so speedily fatal as the former spe-» 
cjesy and they sometimes linger a day or two in gresit 
agony, without appearing much swelled, 

Sp. S. The seats of the disease is sometimes tt\ the 
minary Madder, constituting the n/stitis at riosologists^ 
The symptoms resemble tftfose of the ftrst species^ atiid 
the putrid taist of the carcase is nearly die $ame. 
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(Continued from Page 60.) 

W HILST I wa» enga^^ in these expenments^ tn ik« 
|;te^9T^&g of Ji^ey 1 received a letter ttofx Profeteor 
&er;2aditu3 o£ Stockkokfv i^ which, he infonned xmt Ham 
ift conjuQctian with Dr. Poatin, he bad succeeded in* 
dee<mipofliiigbacyte&aadiime> tiy negatiireiy electrifying 
auercury iti contact with diem, and that iit this way hi$ 
bad obtained amalgaas of the sMtals of these earths^ ^ 
. I knoiedialidy. cefpeated these operations with perfece 
success; a globule of mercury^ electrified bj^ the ifaw$^ 
of the battery o£ BQ% weakly chsurged^ was made to aet 
Mpoa a surface o£ slightly moistened barytes, fixed upott 
a. plate of jdatiAaii The mercury graduaHy bocaime less 
fluid, and aftes a few miuutes. was found: covered: with a 
wfai^ fiJLm of baiytes : and when the amalgain was thrown 
into. w^er» hydrogen was. disengaged, the mercury^ 
remained free, and a solution .of barytes was- formed. 

The result with lime, as these geotteme^ had- stated^ 
was precisely analogous. 

' Tbat the same happy: methods most succeed with 
strontites and magnesia, it was not easy to doubt, and I 
quickly tcidd the experiment 

From sftrontkes I obtained a very rapid result ; but 
^om magnesia, in th^ &rst trials, no amalgam could 
bet procured. By continuiug the process^ however, &r 
alongerlime, and kfi^siifg the earth continually m^ist, at 

last 
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last iat combination of the basis with merCuryiitfas ob« 
tained, which slowly produced magnesia by absorption 
of oxygen from air, or by the action of water* 
' All these amalgams I found might be preserved for a 
considerable period under naphtha. In a length of tim^^ 
boweyef , they became covered with a white crust tinder 
this fluid. Wh^n exposed to air, a very few minutes 
only were required for the oxygenation of the \»ase8 of 
the earths. In water the amalgam of #barytes was mo^ 
rapfdly decomposed : that of strontites and that of lime 
next in order: but the amalgam from magnesia^ as 
might be expected from the weak affinity of the earth 
for water^ very slowly changed ; wheti a little sulphuric 
acid was added to the water^ however, the evolution of 
hydrogen, and the production and solution of mag-- 
nesia were exceedingly rapid, and the mercury soon 
i«mained free* > 

I was inclined to believe, that one reason why mag- 
nesia was less easy t(^ metallise than the other alkaline * 
earths, was it» insolubility in water, which would pre< 
vent it from being presented in the nascent state, de-* 
tached from its solution at the negative surface. On 
this idea I tried the experiment, using moistened sul« 
phate of magnesia instead of the pure earth,, and I 
lound that the amalgam was much sooner obtained. 
' Here the magnesia was attracted from the sulphuric 
acid, aiid probably deoxygenated and combined with 
the q«|icksilver at the same instant. 

The amalgams of the other bases of the alkaline earths 
could, I found, be obtained in the same mamier from 
their saline^ compounds. 

I tried in this way very successfully, muriate and sul- 
phate of lime, the muriate of stiox^ites, and of barytes,'^ 

and 
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and nitrate of barytes. The earths separated at the 

deoxygenating surface, there selemed instancy to un- 
dergo decomposition, and seized upon by th^ mercury, 
were iq. some measure defended from the action of 
air, and from the contact of water, and preserved by 
their strong attraction for this metal. 

III. Attempts to procure the Metals of the alkaline Earths j; 
^ and on their Properties. 

To procure quantities of amalgams sufficient for dis- 
tillation, I combined the methods I had before em*^ 
ployed with thos^ of MM. Berzelius and Pontin. 

The earths were slightly moistened, and mixed with 
one-third of red oxyd of mercury, the mixture was 
placed on a plate of platina, a cavity Was made in the 
upper part of it to receive a globule of mercury of from 
fifty to sixty grains in weight, the whole was covered, 
by a film of naphtha, and the plate was made positive^ 
and the mercury negative, by a proper communication 
with the battery of five hundred. 

The amalgams obtained in this way, were distilled in 
tubes of plate glass, or in some cases in tubes of com« 
mon glass. These tubes were bent in the middle, and 
the extremities were enlarged, and rendered globular hf 
blowing, so as to serve the purposes of a retort and 
receiver. 

The tube after th^ amalgam had been introduced, was 
filled with naphtha, which was afterwards expelled by 
boiling, through a sn^U orifice in the end correspond- 
ing to the receiver, which was hermetically sealed when 
the tube contained nothing but the vapour of naphtha 
and the amalgam. 

I found immediately that the mercufy rose pure by 

Vol. XIV. — Seconp SjsRiks. > It dis* 



dittfiUation horn tha umT^^fgm^ joul, it was very ewy 
jiepasate a part of it.; but to db\wn a twmplfite d^com^ 
ppsitiim WAS Tt^'idtfficuk. 

For this nearly a red heat was required^ and ttt a rfsA 
heat the bases of di? ^sarths lostaiitly acted upon Ibe 
glassi and became oxygMated. Whei) the tube lyiAs 
large ia proportion to the quantity of amalgam^ the 
tapour df the naphtha furnished oxygen sufficient to 
destroy part of the bases : and When a small tabe was 
employed^ it was difficult to heat the |>art used as a re- 
tort suJKctent to dri\^ bff the whole of the mercury fro^ 
the basis^ without raisiug too highly the temperature -of 
tfce part serving for the reeeiv^^ ^^ to burst Ae tiibe *. 

In consequenee of these' dUBculties, in a ^miAtitude of 
triak| I obtained pnly a very few successful re^tiiks, and 
fatao ease <XHiljd I he ab^cdutely certain that thtere m^ 
not- a mtinlfite portion of faercury stiU in oombinatioa 
with the metals of ^le.oorths^ . . . i . 

in the best result that I obtained from %he ^stillatioii 
of the amalgam of barytes, the residuum -appeared as a 
white flaetaKof 4Sie,eolour of silver. It was fixed at all 
common tompovatores, hot became fluid -at a heat- be- 
low redness) and did iiot f4se in^ vapour wheir lieateci 4o 
redness, in a tube of plate glass, hut acfted violently 
upon the glass, p^ducing a hkck mass, which seemed 
to contain barytes, and a fixed alludine basis, in 'dko first 

degree of o^tygeoatiofft' ' • 

' ' ' ■ • • 

* When the qu,atit]t|r of the lonalgam wnyp abpu1wfiQ:j PT wif 

graiii«9 I found that the tube could not be conveniently ^less than . 

cfn^^ixth of an inch in diameter, and of the capacity of about hdf 

a cubic inch. • y 

f From thb fact, compared with other facts ttattatalw€i>#a>4Bdf 

p. 57, it may be coajactUD^, 4hat the ba«it of bai^'t«f r b^ a. J^ig her 

affinity for oi;ygaathaBiodiuQi» and hence, piobahlf. the bases of 

the 
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Wten eatprosmt. to air ib rapidly tia-nisked> and feQ into 
a ^dnite powder, which was Inirytes* When dbtis piooeis 
mis <9biidtieted in a small pofdon of air, the oxygen wm 
found ate^orhed, and the nitrog^ unateeri^d : whan a 
poitian' of it was intco^ced into waiter^ i^ aisted tqaon: k> 
with great i^iolence, and snnk to the bottom, * prodaciBg 
in k batytes f and hydrogen was generated. The qukn- 
titiea in:' which- i obtouBed: it w^ace too minute 'for me: W 
be able to examine coPEec%,. eitfaar its phj!sical or cbfiy - 

tke aattiis^ wiK b« more powe^ftd inkrtinieBts-fbr datoctyl^ Mcygen 

tKaa tho basa af the aUla£es. 

I have tried a number of experimcmti on the aettQn of jpotamim 

on bodie* §upposedsimple, and on the undecQmpounded acids. Frotm 

tbe affinity of the* metaF for oxygen, andf of t&e acid for t&e siHII- 

|jt«n«0 formed; ! Ktid emtemaMd* the j^f^eectesD bopes of wceeMu It 

wtiirid- be inconsislenX wilfr tiie object of tbid papev to entev into'a 

MI4ef;!etl of fhe me^tods ef operatioR ; 1 borpeto be abhs to itite 

iS»m( Ally to tfre SeeilBty M a i^Vtore' titm^ ivbaa Hhef thail be^ftAsi- 

dli^ed^% fttHfter feseaerebe9& Iiiiifldliio«iQ«p^y iiienllottthchgeaMVl 

retfttll^ 1o tbe^ tibee 1 bm^ not been* tardly in employii^ tbe memm 

which were in my pewer,^ t<HrttrA eflRsctiiRg thesis important objeetiL 

When pt>fftjibitftn^ wns boated m muriotie ac»^ gass sa ^ si it 

eouM be obtaineiS by connbei^ diettiksd meHiCB, tilMirti wwi « ^^Mmt 

^beibfoal acfie» wHfr i^ioa^; atid nlM-fbe potaWMn wte iB.satfk 

dtnf iiaaaeMf , Wie nAatrfii^ tfeM^^ gam wkitiy diii a» p p airsd>. and f ma 

eae-fB^ to ene^iHlb ^ lt»iFebffl(«s of iTfdNNgiM mto evokred, saf 

muriate of potaife was Ibrfnedl " ■ 

CNI f^ne ai^itf 9^ wblieb bMit b«eii In «M«ic« wiMv gira^ tbe 

^e^lfi^ubi pMhicfid^^^Hailiiii M^Mr bal tb#^wMil^ of bydiogei 

gewMrt^ wiMoaijp eae>siti!ili»e¥ oaa-HnMatii eC th^^ Tolunie of gu^ 

Mm « n^fl! ifttfM wa^faraiedv ^biiril' pr iacl|Mliy coaiistei of filiate «f 

pofil* and sitet, 1«€ wbkh^ eniiitted taMa of Auosifs aciii wben o» ^ 

petfed tf^ al^. 

WIM bi<»^a«i« Mftf, preptfiad iii^ ^e uMiit *anacr,itlwft had beoa . 

ignited, was heated id a gold tube with potasstoiSy a vei^- nunntf s..^ 

^aii^ifty ^pl» €ftAy WM Kbeffstedr ^fJuob inrii* hydtof ei^ vMsed with. 

rii t yo g c M h ftiyfast pmbeMy fraitt tbe commois ai» ia^Qle tabe)» b04 

yato ef p%istfi %a« formed, afk^ a blsdi substation wbidb bocana 

white by exposure to ain * . 

R 2 In 



N^ 



124 



EUctfo- Chemical M^searchetf 



snical properties. It sunk i^pidly in water, and eveivm 
iulphuric acid, though surrounded by globules of hydro- 
gen, equal to two or three times its volume ; from which 
it seems probable, that it cannot be less than four or 
five times a^ heavy as water. It flattened by pressure^ 
\i»i required a considerable force for this effect^ 
• The metal from stroptites sunk in sulphi;(ric acid, and 
eachibited the same charactex^ as that from barytes, ex« 
cept in producing ^trontites by oxydation. 

The metal from lime I iiave never been able to exa- 
ihine exposed to air or under naphtha. In the case iu 
which I was able to distil the quicksilver from it to the 
greatest extent, the tube unfortunately broke, whilst 

In all these inftaitces there 19 great reason to helieye tliatttie fayv 

drogen was produced from the water adhering to tbe acids r and the 

different proportions of it in the different cases are a strong proof 

•of this opinion. Admitting thisi idea,^ it seems that muriatic acid g^M 

.inpst contain at least one-eighth or oAe-tenth of its weight of wa,ter ; 

,&nd that the water oxygenates in the experiment a quantity cif pot« 

asuum, sufficient to absorb the whole of the acid. 

: . In the cases of fluoric and boracic acids there is probably a de« 

cpmposition'ofthes^ bodies; the black substancp produced from the 

•horacic acid is similar to that which I had obtained from it by. elec« 

tricity^. The quantito that i have operated upon have been as yet 

'too small to enable me to separate and e;Kamine the products ; and 

till this is done no ultimate conclusion can be drawn. 

T|ie action of pbtaa^ium upon muriatic acid gas indicates a niuch 
larger quantity Of ws^t^ in thi^ substance tbim tbe action of eleclri* 
city in Dr, Henry's daboratc^ experiments ; but in the one instance 
tiie acid enters into a solid salt, and in the oth^. it remains aeriform s 
«ud the difficulty of deco^ipoi^tion by electricity must increase ia 
projportiott as the quantity of water diminishes, so that at the appa- 
rent maximuni of electrical eSec.t there is no re^o^ to i^uppose the 
gas free from water, 

. Those pecson^ who ba^o Mppo$ed hydrogen to be the basis of mu- 
riatic acid may, perhaps, giye another solotioa of the phenomena, 
and.conrider the experiment I bate detailed as a proof of this 

opinion,. 

warm* 



*-f\ 



en the Ehcompositioh of the Earths^ &c. I2i 

warm^ and at the moment that the air entered, the ine« 
tal, which had the colonr and lustre of silver, instantly 
took fire, and hurnt with afi intense white light into 
quicklime. 

Th^ met^i from magnesia ts^feemed to act upon thtt 
gliatss, ^ven before the whole of the quicksilver was (Jis-^ 
tilled from it. In an experiment in which I stopped the 
process before the mercury was entirely driven off, it 
appeared as a solid, having the same whiteness and lus- 
tre as the other metals of the earths. It sunk rapidly in 
water, though surrounded by globules of gas, producing; 
magnesia, and cjuickly changed in air, becoming covered 
with a white cj^ust, and falling into a fine powder, which 
proved to be niagnesia. 

In several cases in which amalgams of the metals of 
the earths, containing oiiJy a small quantity of mercury 
were obtained, I exposed them to air on a (delicate bs* 
lance, and always found that during the conversion of metal 
into earth, there was a considerable increase of weight. 

J endeavoured to ascertain the proportions of oxygen 
and bases in barytes and strontites, by heating amal* 
gams of them in tubes filled with oxygen, but without 
success* I satisfied myself, however, that when the 
metals of the earths were burned in a small quantity of 
air they absorbed oxygen, gained weight in the process^ 
and were in the highly caustic or unslacked state ; for 
they produced strong heat by the contact of water, and 
did not effervesce during their solution in acids. 

The evidence for 'the composition of the alkajin^ 
earths is then of the same kind as that for the composir 
tion of the comimon metallic oxyds; and the principles 
of their decomposition are precisely similar, the infiam- 
mable matters in all cases separating at the negative sur« 

face 
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was precipital;ed by the alkaline matter at the other pole, 
which might be either potash used for dissolving the silex 
which had adhered to it^ notwithstanding the processes 
of lixiviation in acids, or ammonia produced im conse* 
quence of the presence of the atmosphere ; or if potash 
was present, it was likewise possible that the silex 
might have been carried over in solution, witiii this al- 
kali, fiom the positive to the negative surjEace* 

Minute experiment^ were instituted and completed 
in the same manner as those detailed in the Philos<4>hi«- * 
cal Transactions for 1 807, p. 7, which soon proved that 
there was no reason to suppose that the silex had been 
idianged in these experiments. 

The acid proved to be nitric acid, which under the 
^electrical action se^xted to have dissolved^^e silex ; the 
alkali turned out to be principally fixed alkali % and that 
St was merely an accidental ingredient, and not a eon* 
ftitufnt of the silex, appeared from this circumstance, 
that when the same portion of silex was long electri* 
fied, by d^ees it lost its power of aifording the sub^ 
atiutce in questioa *. ^ 

* If silex that bas been carefully washed, after precipitation by 
muriatic acid from liquor sijiicam, be mpistened, and acted on by 
ttercury iiegativeiy electrified, the mercury soon contains a notable 
qiia&^ty of potassium, . Well washed alumjne that has been pfecipt* 
tated'from alum by carbonate of soda» affords by the pame treal«- 
ment sodium and potasnum, so that the powers of electro-chemical 
analysts are continually demonstrating the imperfection of the com* 
foaott chemical methods of separating bodies from each other. The 
pttictl bonuae acid which can be obtained from bofax by chemical 
4ecompQ^oii» Jiiy;dectri{cal aoalysit is thewn to contain both aoda 
an4 ike decomposing acid eix^loyedinthe furocessi and henee the 
experiment on the action of the boradc ackL and potassium, p. 129^ 
tta^/ponibly be explained without assuming its decomposition. 

Thi» 
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T£iis result iiatdtig uketi ]plac^, the iatne plan of 
operation was not pursued with respect to alumine> 
which resembles a saline compound less than silex ; and 
the method which I now adopted of acting upon these 
bodied, was on the supposition of their being inflamma- 
ble^substaintces so highly iMttuiuted with oxygen as. to 
possess little or no positive electricity/ 

Alumine and silex have both a strong affinity A^r pot-* 
ash and soda; now supposing them to be os:yds> it was 
reasonable to conclude that the oxygen, both in the aI-» 
kalies and the earths, nilist be passive as to this power^ 
which must condequently^be referrefd to their bases, and 
on thif notion it was possible that it might be made to 
assist their decomposition by electricity. 

After this reasoning, I fbsed a iniiture of one part of 
silex and six c^ potash' in a platina crucible, and pre- 
served the mixtute fluid, and in ignition, ovieraiireof 
charcoal ; the crucible was rendered positive from the 
battery of five hundred, and a rod of platina, rendered 
negaiti^e^ was brought in contact* With the alkaline 
menstruum. At the moment of conta(}t' there was a 
most intense light ; when the rod was plunged into the 
liquid an effervescence took placed and globules which 
burnt with a brilliant flame rose to the surface, and 
swada upon it in a state of combustion* In a few mi«> 
nutes) when the mixture was cool, the platina bar wag 
removed : ^ after as much as possible of the alkali and 
silex had been detached from it by a knife, there re- 
mained brilliant metallic scales round it, which instantly 
became covered with a white crust in the air, and som« 
of which inflamed spontaneously. The platina appearedi 
much corroded, and of a darker tint than belongs to the 
pure metat. When it wad plunged into WAteT it strongly 

Tou XIV.-^SxcoKJd Smiss. S effer- 
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^ffei^y^iacQji : the ftuid di^ eMM9 ^tft. % irj» allude; 
^hen 9 feiv drops oi^ mucialiji; atcfal ve«re 4M)ded In^ tbe 
solution a whitQ clQiidmeiN^ ^Cf^ufrsd^ which iMkKa& tiiik 
49monstsatec^ ctefie^ded ii^<>ft 4ie preieiuae o£ sUex. 

A simiJiur mixtui^e. of {xoj^k «id alqflnme wa». ^s^peii* 
mented upon io the »»me inannerj andb^tbo ]»aill» were 
perfectly analogou3 ; thei:« 9cUtU9ied <ia the rod of pbtiiiQi 
a filp<^ a in^taltic suhs^^aej ^rlikhiisaj^icBjitdeoQiiqxised 
water, afidy^fferded ^ soli^ioo^ wtf icb d^nro^ided; alfiBuiie 
by the a^ctibn of an api<t 

I t^ied. 8^Q:ial. f0nK» of thia ^a^ieisment, with, th^ 
hopes of being abie to obtain a suffioipot gpasoaXf g£ the 
j^iet^Uo loatt^r frpiift tjbie. pji|i$iM> sa a« to oxaoune. it in 
a separate state; Imi I waa i>ot ^ucceoMiliih it:vas.aL« 
ymyi in superBcM sf^ale^^ which oocydaiad^ becoming 
white. ai|d aOialin^ be.%^ tt eould be detachedjin die 
air; it, ii^^Qtly burnt when bea^» and could; nofc be 
-fiQ^diindf!.r naphtha or. <»lt 

I tcwA ^ilsMT ej(;pcnrimen^ wi^.mixtoreaF of aoda and 
alumUlf , ^nd sodn and zkpouey apd used: iroa aa the 
negativ^ely eleotrified metaL In all these. caaie% durhig 
the wj^ole process of etectiizatiouy dmndaace of g^^r 
bule9^ which swam in a state, of inflammalaea <m. the 
.fused sEiass^ were produced, JSg\A in. the mixture, islien 
cooled^ small IfipiifiaB. of metal wearefoundoCtl^ odbur 
of lead, and less f^sible^tban sodium^ which adhered t4» 
" the iron i they a^ftted violently upon water^ audipcodiKsed 
seda and a white powder^ but in. q^iaotitiestoosm^to 
be minutely eyaouned* 

I endeayourjed: tf> procure .i^^logr. of, potmuii^ and 

l^gses of thee»rth§i from.ii^uret. of potMh, sUexi and 

idimy^> fimid b(y.:^eptrip.Uy, apd.8iP*«d.e«.by tbe^Rwir 
tiive a(id iiega^et aiirfa^ep iu. the syEune.inani^exi af p^re 

poitash, 



m. tie Ikconqtositim 4^tht Earths^ Kc. 161 

poUshy in expeKin^nts for tb6 ^econ^pQsition of. that 
substance ; but I obtained no good results. . When tbe 
earths were in quautitieA equal to one-fourth or one-fifth 
of the alkali, th€y. rendered it so highly non-conducting 
that it was not easy to affect it by electricity^ and when 
they were in very nUunte portions,, the substance p.ro«- 
duced had the cb^acters of pure potassium. 

I heated mM globules of potassiunii in cqptact^ii^ith 
silex and ^umin^ in tubes of plate ^ass filled wsth 
the vapjour of naphtha : the potassium seemed to act lit 
the same ^inie upon the glass and the eakths, and m 
greyish opaque mas% not possessed pf dietallic spleaw 
dour, was obtained) which effervesced in watery diepo^ 
^ting white ckmds. Here it was possible that the potash 
had been, converted wholly or partly into protoxyd, by 
its action upcxi the eardis ; but as ho globule was ob'-) 
tatned, and as tb^ V^^^. sh^ sJoue mig^t ]|ave produced 
the eflecty no decided inference of the decomposition- of 
^e earths can be draiim frdm the process. 

I shall now mention the last trials that I Qiade with 
respect to this object. 

Potassiuni, amalgainated with about one-third of mer- 
4nuy, was ^le^vified nejgatively undet naphtha| in con^ 
^t with sileic vjBxy Rightly moistened^ by die power of 
five hundred ; after an hour th^ result Was exatpined. 
The pataASium was made to decompoBe watery and the 
alkali fonwed neutralized bV acjOtpus acid ; ix white ihat» 
U^f hairing all ithe appearance of silex, pceci^itated| but 
in quantity too small for accurate examination. ' - 

1 tried th^ same^method 9f action upon aliimme ^Hd 
glucine, and obtained a cloudiness^ more idiscinct tifttl^ 
in the case of silex, by the action of an^add upon die 
solution obtained from the amalgam. 

S 2 Zircone^ 
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Zircone, exposed in the same manner to the aetion ot 
electi^icity and the attraction of potassiuih, furnished 
still more satisfactory results ; for a white and fine pow- 
der, soluble in sulphuric acid, and 'which was precipi- 
tated from sulphuric acid by ammonia, separated from 
the amalgam that had been obtained, by the action of 
water. ir, 

. Frbm tj;^e general tenor of these results, and the eom- 
parison between the different series of experiments, 
Hiiere seems very great reason to conclude that alumine, 
leircone, glucine, and silex are, like the alkaline earths, 
metallic oxyds, for on no other supposition is it easy to 
explain the phenomena that have been detailed. 

The evidences of decomposition and composition are 
not, however, of the same strict nature as those that 
•belong to the fixed alkalies and alkaline earths ; for it is 
possible, that in the experiments in which tJhe silex, 
jilumine, and zircone appeared to separate daring the 
oxydation of potassium and sodium, their bases might 
not actually have been in combination with them, i>ut - 
the earths themselves in union with the metals of the 
alkalies, or in mere mechanical mixture. And out of 
an immense number of . experiments wMch I made of 
the kind last detailed, a very few only-gave distinct ih« 
dications of .the production of any earthy matter ; and 
in cases when earthy matter did appear, the quantity was 
such as rendered it impossible to decide on the species. 
.Had I been so fortunate as to have obtained more 
certciin evidences lon this subject, 'and to have procured 
the n»etallic substances I was in search of, I should have 
.piopesed for them the names of silicium, alumium, zit^ 
c^^iumi latod glucium, 

TO BE CONCLUDED IN OUR NEXT. 

Hydraulic 
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Hydraulic Investigations^ ^subservient to an intended 
Crooman Lecture on the Motion of the Bloods 

By THaMAS Young, M, D. For. Sec. B.S. - 

(Concluded from Page 54,) 

III. 0/ the Propagation of an Impulse through an elastic 

Tube, 

JL HE same reasoning, that is emplojred for determine 
ing the velocity of an impulse transmitted through an 
elastic solid or fluid body, is also applicable to the case 
of aii incompressible fluid contained in an elastic pipe; 
the magnitude of the modulus being properly deter- 
mined, according to the excess of pressure which any 
additional tension of the pipe is capable of producing; 
its height being such as to produce a tension^ which is 
to any small increase of tension produced by the ap- 
proach of two sections of the fluid in the pipe, as their 
distance to its decrement : for in this case the forces 
concerned are precisely similar to those which are em« 
.ployed in the transmission of an impulse throi^gh a 
column of air enclosed in a tube, or through an silastic 
solid. If the nature of the pipe be such, that its elastic 
force varies as the ei^cess of its circumference or dia« 
meter above the natural extent, which is nearly die 
usual constitution of elastic bodies, it may be shewn 
that &ere is a certain finite height which will cause an 
infinite extension, and that the height of the modulus 
of elasticity for each point is equal to half its height 
above the base of this imaginary column, which may 
therefore be called with propriety the modular column 
of the pipe ; consequently the velocity of an impulse 
•will be.^t every point equsd to half of that which is due 

1 ... "to 
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to the height of the point above the base ; and the Velb* 
cfty of an impulse ascending tlitough the pipe bdiog 
every where half as great as that of a tody falling 
thorough tbt corresponding point in the mod^ilkr calumn, 
the whole tin)e of ascent will be preci^y twice as great 
as-tbat of the descent of the falling body ; and in the 
iHi^MI^ manner, if tlite pipe be inclin^cJj the motion of the 
ioipiirlse may be compared with that of a body descend- 
jng or ascendi^ig freely along an inclined plane* 

These propositions, may be thus demon^rated :^ let u 
he the diameter of the pipe in its* most natural stat^ 
and let this diameter be increased to b by the presstur^ 
cf llie column c, the tube being so consitituted that the 
teosion may vary as the force. Thew the relative forc^ 
€& tlie column c is represented by b Cy since its efficacy 
increases,, according to the laws of hydrostatics, in tlie 
latijo of the diameter of the tube ; and this .force must be 
eq^ly in a state of equiUbriufn^ to the tension arising 
lirom the change from oLto by that is, to b — a^ coascr 

.^peatly the he^^ c varies as -^^; sad if the tube ht 

en li i i y d to any diameter or, th^ coi^ii^sjpcmdin^ pHressor^ 
jeq;cured to distend it will be eipre^sed by a height bf 

4te eolnmn eqtial to (l -^ ^) . -~y since -^ i e i: 
: f I — ~\ TIT ^ ^ovi if the diameter be enlarged 



IB 9ueh a degree, that the length of a certain portion of 
its contents may be contracted in the ratio 1 1 1 -^ r^ 
T being very small^ then the enlargement wiU be in the 

sitiio ] : 1 + -^j that is^ r> wiii be -^ ; bu^^'tbe! ineMan^Mt 

tf tlte force, or of the height is ~ * -j. — , which will be- 

oosne —-. -^^i^" Now in a tube filled with an elastic fiuiid^ 

ihe beigbt being b^ tbd force itt simiM circttftidttif>c<% 

would 
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Wwld be rA, ami 4f we make * = 5^. -^^ tile vekrci^ 

<Jf the propagation of an impulse will be the same ia 
, both cases, an^ will be equal to the velocity of a body 
Which has fellen through the height f L Supposing t' 
infinite, the height capable of producing the neces^aiy 
pressure becopaes -^, which raaj be. c^l^^d g;, ^4 f^ 
ey§ry Qfeb^tA^ftfei0,<^f xitt>»bi$igbit i^ A ~^J ^^ ony.««. 
^, or since k becomes ^, g'^2ki so tiiat A is al^wni 

equal to half the difference between g and the , actual 
height of the cohinin above the given point, or to/lwilf 
Che height of the point above the bas^ of the column* 

If two values of .r, with their corresponding heights, 
are given, as b and ^, corresponding to c and d^ and it 

k: rjeq^^£ed to firi4 «; ^p lia^® -=i- •• <^ : -■■^^ '• ^ <#« 
— </tfjr sa cfcr — .<*«, and- «-; fef^ o^ i. ^ 4t-^ 

Thus if the height equivalfent to the tension vaiy in the 
ratio of any power in of the diameter, so that, n beioff 
a sinan quantity, x s= A (I + ») arid rf = c {I + 3?m)» 

«f n is e^caneseent^ and -^ ss Sdl}, For example^ ifr 

- f» =s 4; — =: -r-, and if ?4^ =2 2j^^ A' : fl : : 3 : 2. 



IV* Q^/A^ Magnitude, op a dki^rgmg Pulsation at i^drciA^ 

Points* 

The demonstrations of Euler, Lagrange, and Ber- 
looulli, respedtitig the propagatipn of sound, have deter-- 
mined that the velocity of the actual motion of the indi-. 
Vidual particles of an elastic fluid, when an impulse is 
transmitted through a conical- pipe, or diverged spheri- 
cally from a centre, varies in the simple inverse ratio of 

the 
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the distance from the vertex or centre, or in the inverse 
^ubduplicate ratio of the number of particles affected, 
as might naturally be inferred from the general law of 
the preservation of the ascending force or unpetus^ in 
all cases of the communication of motion between elastic 
bodies, or the particles of fluids of any kind« There is 
also another way of consideiring the subject, by which a 
•imilar conclusion may be formed respecting waves di^ 
rerging from or converging to a centre. Supppse a 
straight waye to be reflected backwards and forwards in 
succession, by two vertical surfaces, perpendicular to 
the direction of its motion ; it is evident that in this and 
every other case of such reflections, the pressure against 
the opposite surfaces must be equal, otherwise the cen- 
tre of inertia of the whole system of bodies concerned 
would be displaced by their mutual actions, which \& 
contrary to the general laws of the properties of the 
centre of iiiertia. Now if, instead of one of the 
surfaces, we substitute two others, converging in a 
very acute angle, the wave will be elevated higher 
and higher as it approaches the angle % and if its 
height be supposed to be every where in the inverse 
tubduplicate ratio of the distance of the converging sur- 
&ces, the magnitude of the pressure, reduced to the 
direction of t^e motion, will be precisely equal to that 
of the pressure on the single opposite surface, which 
will not happen if the elevation vary inversely in the 
simple ratio of the distance, or in that of any other 
power than its square root. This mode of considering 
the subject affords ns therefore an additional reason for 
asserting, that in all transmissions of impulses through 
elas^ bodies, or through gravitating fluids, the inten- 
sity of the impulse varies inversely in the subduplicate 

ratie 
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ratio of the extent of the parts affected at the same 
time; aiid the same reasoning may without doubt be 
applied to th^ case of an elastic tube. 

There is however a very singular exception^ in the 
case of waves crossing each other, to the general law of 
the preservation of ascending force, which appears to be 
almost sufficient to set aside the universal application of 
this law to the motions of fluids. It i^ confessedly de^ 
monstrable that each of two wa\t*s, crossing each other 
in any direction, will preserve its motion and its eleva- 
tion with respect to the suriace of the fluid affected by 
the other wave, in the same manner as if that surface 
were plane : and, when the waves cross each other nearly 
in the same direction, both the height and* the actual 
velocity of tlie particles being doubled, it is obvious that* 
the ascending force or impetus is also doubled) since the 
bulk of the matter concerned is only halved, while the 
square of the velocity is quadrupled ; aqd supposing the 
double wave to be stopped by an obstacle, its magni- 
tude, at the moment of the greatest elevation, will be 
twice as great as that of a single wave in similar circum- 
stances, and the height, as well as the quantity of mat- 
ter, will be doubled, so that either the actual or the pp- 
tehtial height of the centre of gravity of the fluid seems 
to be essentially altered whenever such an interference 
of waves takes place. This difficulty deserves the atten- 
tive consideration of those who shall attempt to investi- 
gate either the most refined parts of hydraulics, or the 
metaph3'sical principles of the laws of motion. , 

V. Of the Ejfect of a Contraction advancing through a Gantd, 

If we suppose the end of a rectangular horizontal ca- 
nal, .partly filled with water, to advance with a given 
velocity, less than that with which a wave naturally 

Vol. XIV.^-Second Serijes. T moves 
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moves on the surface of the water, it may be shewn that 
a certain portion of the waiter will be carried forwards, 
with a S.urface nearly horizontal, and that the extent of 
this portion will be determined, very nearly, by tlie 
difference of the spaces described, in any given time, 
by a wave, moving on the surface thus elevated, and by 
the moveable end of the canaL Tlie form of the anterior 
termination of this elevated portion, or wave, may vary, 
according to the degrees by which the motion may be 
supposed to have commenced ; but whatever this form 
may be, it will cause an accelerative force, which is 
sufficient to impart successively to the poitions of the 
fhiid, alongwhich.it passes, a velocity equal to that of 
the moveable end, so thai the elevated surface of the 
parts in motion may remain nearly horizontal : and this 
proposition will be the more accurately true the smaller 
the velocity of the moveable end may be. For, calling 
this velocity v, the originjil depth a, the increased 
4epth jr, and the velocity of the anterior part of the 
wave^, we have, on the supposition that the extent of 

the wave is already become considerable, m =: ■/?... 

taking tlie negative or positive sign according to the 
direction of the motion of tlie end; since the quantity 
of fluid, which before occupied a length expressed by 
y, now occupies the length y^v; and putting a wr^ x 

• f= ZrZ = -—-. The direction, of the surface of the mar- 

gin of the wave is indifferent to the catlculation, and it 
is most eonveiiient to suppose its inclination equal to 
half a right angle, so that the accelerating force, act- 
ing on any thin transverse vertical lamina, may be 
equal to its weight: then the velocity y must be 
such, that wjiile the inclined margin of the wave passes 

by 
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by each lamina, the lamina may acquire the velocity v, 
by a force equal: to its own weight; consequently 
the time of its passage must be equal to that in 
which a body acquires the velocity w, in falling through 
a height by corresponding to that velocity : and this 

time is expressed by — ; but the space described by 

the margin of the wave is not exactly jcr, because the 
lamina in question has moved horizontally during its 
acceleration, thrpugh a space which must be equal to b ; 
the distance actually described will therefore be jj ± i, 

and we have ^-^ =;= — , s: ± i = — , av ± bi/ — bv ^ 

ji; but, vf, being the proper coefficient, v — ms/b, and 
«'• = »»•*, -^ + J = m-(A+J.),^ = W(^ + 4), 

-t 1 1', and J/ T » 5= w ^ ^^ + 1-) T J «>. But' when 
y is small, we may take j/ ^ v nearly m ^/ ~, and z =s 

g^. = v/ (2qb), and ^ = a ± v/ (2ai), while the height 

of a fluid, in which the velocity wpuld be y^ is nearly a 
±i%/ (2ab) : consequently, when the velocity v is at all 
coijsiderable, j/ must be somewhat greater than the 
velocity of a wave moving on the surface of the elevated 
fluid ; and probably the surface of the elevated portion 
will not in thij case be perfectly horizontal ;; but wher^ 
V is small, jf may be taken, without material error, m J 

^, or even m v^ 4> which is the velocity of every small 
wave.' The coefficient m is here assumed the same for 
the motion of . a wave, as for the discharge through an 
-aperture ; and I have reason from observation to think 
this estimation sufficiently correct, 

T 2 Supposing 
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Supposing now the moveable end of the canal to re- 
main open at the lower part as far as the height r, Aeu 
the excess of a pressure, occasioned by the elevation 
before it, and the depression behind, will cause the 
fluid, immediately below the moveable plane, to flow 
backwards, with the velocity determined by the height, 
which is the difference between the levels; and. the 
quantity thus flowing back, together with that which is^ 
contained in the moveable elevation, must be equal to 
the Wiiole quantity displaced. But the depression be- 
hind the moveable body must vary according to the cir- 
cumstatices of the canal, whether it be supposed to end 
abruptly at the part from which the motion begins, or 
to be continued backwards witiiout limit : in the first case, 
the elevation z will be to the depression as sy to j/-— v, 
the length of the same portion of the fluid being varied 
inversely in that ratio ; in the second case, the propor- 
tion will be as J/ -f i; to J/ — -.v, and the dlff'erence of 

tlxe levels will be ^^ -f 2: ^L^^ =s= 12, or, secondly, z ■\- % 
•lIZ-l? = — 5L- and first, mV — c + iy — v) j5= {a — c\ 

>v y but, since 3/ is here considered as equal to w \/ ^, 
putting s/ ^ — ^ h ■=. dy y — v = mrf, and, calling a — 

r, e^m^J —. c ^ mdz = me ^ b. s/ -^ c -j- dz =: e \/ L c^ 

^=^H + d^z- — 2dze k/ b, a'r- (g + ^*) « = -_ 

5, and, calling ^ + f^,/, , =/_^ (y,^) .. a„d ' 

in the same manner/ is fou'nd, for the second case, equal 

^^- d^r^XlA "^ "rf"* '^^^ example, suppose the height 
a 2 feet, i =5= |j <^ = 1, and consequently ^ = 1, then d 
becomes |,' t' = 4, and .y = 8 ; and in the first case z xs. 
,1, ahd in the second js = .14. 

If 
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If f , the velocity of the obstacle, were great in coiii<^ 

.parison with m \/ ^ the velocity of a wave, and the 
space c below the obstacle were small, the anterior part 
of the elevation would advance with a velocity consider- 
ably greater than the natural velocity of the wave: hut 
if the space below the obstacle bore a considerable pro- 
portion to the whole height, the elevation jj would ^e 
very small, since a moderate pressure would cause the 
fluid to flow back, with a sufficient velocity, to exhaust 
the greatest part of the accumulation, which woul4 
otherwise take place. ^ Hence the elevation must always 
be less than that which is determined by the equation m 

s/ %€=■ evy and z is at most equal to (— ) * = -^ 4 ; but 
since the velocity qf the anterior margin of the wave 
can never materially exeeedwiv^4> especially when jr 
is small, and ^ ^. being in this case nearly ^ t + 

which, multiplied . by z, shews the utpiost quantity of 
the fluid that can be supposed to be carried before the 
obstacle. Supposing 6 = § a, this quantity becomes m */ 

4" • ~r • "T > ^^^ ^ "T* ^' ^^^ example, -rV , it will be 
expressed by 4 o 5 o u av^ while the whole quantity of the 
fluid left behind. 

A similar mode of -reasoning may be applied to other 
cases of the propagation of impulses, in particular to 
that of a contraction moving along an elastic pipe. In 
this "case, an increase of the diameter does not increase 
the velocity of the transmission of an impulse; and 
when the velocity of the contraction approaches to the 
natural velocity of an impulse, the quantity of fluid pro* 
truded must, if possible, be still smaller than in an 

. open 
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open canal ; that is, it must be absolutely inconsider- 
able, unless th^ contraction be very, great in comparison 
with the diameter of the pipe^ even if its extent be 
such as to occasion a friction which may materially im- 
pede the retrograde motion pf the fluid. Thje applica- 
tion of this theory to the motion of the blood in the ar- 
teries is very obvipus, ai^d J shall ei)large mofe on the 
subject when I have the bopour pf laying before the 
Society the Croonian Lecture for the prp^ent: yea^r. 

The resistance, opposed to the ipotioq of a floa\:ing 
body, might in some cases be calculated ip a similar 
manner : but the principal part of this resisf^ce ap- 
pears to be usually derived from a cause which is here 
neglected ; that is, the force required to produce the 
ascending, descending, or lateral motions of the parti- 
cles, which are turned aside to make way for the moving 
body ; while in this calculation their direct and retro- 
grade motions only are considered. 

The same mode of considering the motion of a ver-? 
tical lamiqa may also be employed for determining 
the velocity of a wave of finite magnitude. Let the 
depth of the fluid be tf, and suppose the section of the 
wave to be ^n i^oscelesi triangle, of which the height is 
J, and half the breadth c\ then the force urging any 
thin vertical lamina in a, horizontal direction will be tp 
its weight as & to c ; and the space d^ through which it 
moves horizontally, while half the waves passes it, will 
be such that (c — rf) . (^ + | i) == ac^ wheq c t d :s^ 

— ^,. But the final velocity in this space is the same 

as is due to a height equal to the space, reduced in the 
ratio of the force to the weight, that is, to the height 

—-r-s and half this velocity is | ?n v/ (77-1-;^, which is 

the 
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tbe mean velocity' of the lamina. lu the mean time the 
wave describes the space c-\-dj and its velocity is greater 

4,han that of the lamina in the ratio of 4" + 1 to 1, 

that is -— - -f 1 or -^ > 2 to I, becoming m (— -f \\ 

^(1j^6) = ''^ :jlih) ' '^'"''^ "^^^ * viinishes, be- 
comes m *J -^, as in L'agrange^s theorem, and when b is 
s.„all, ». (^ f + i- ^,^^), or m ^ ; but if. 

were small, it would approach Xx^ms/ A, the velocity 
due to the whole heiq-ht of the wave. 
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fAMUEL Crackles, of the town and county of th 
town of Kingston-upon-Hall, Brush-manufacturer; for 
a method of making and manufacturing of brushes from 
whalebone, which have heretofore been usually made 
and manufactured from bristles. Dated Novembei* 3, 
1,808. Specification to be enrolled within one month. 

Samuel Brookes, of Bermondsey, in the county of 

Surrey, Tanner ; for splitting raw, bull, ox, and cow 

hides, so that each side of the hide so split may be 

manufactured for the purposes for which an entire hide 

has been before used, as follows; the grain- side for 

coach and chaise hides, and other purposes ; and the 

flesh-side for losh hides, for white leather, for vellum, for 

tanning, and for other purposes. Dated November 3, 

1808. Specification to be enrolled within four months. 

John Hartley, Jon?f Musgrave, and William 

Farmery, of Leeds, in the county of York, Machine- 

loakers ; for a machine for the purpose of preparing, 

roying> 
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roving, slabbing, spinning, twisting, and doubling of cot- 
ton, flax, hemp, tow, worsted, wool, silk, or any other 
8iibst9,nce, into threads, preparatory to their being ma- 
nufactured^ or otherwise usted. Dated November 8, 
1808. Specification to be enrolled within six months. 

Nicholas Fairi^es,^ of South Shields, in the county 
of Durham, Esquire ; for a windlass, windlass bitts, and 
metallic hawse-hole chamber, whereby great manual 
labour is saved, and a considerable less space of time is , 
necessary . in heaving to, and gettii>g on-board ship's 
anchors either in moderate Weather or in gales of wind. 
Dated November 15, 1808. Specification- to be enrolled 
within four months. 

Jonathan Dickson, of the parish of Christ Church 
and county of Surrey, Steam Engine-maker; for im- 
provements in the construction of tuns, coolers, vatts, 
and backs used by brewers, distiHers, and others. Dated 
November 15, 1808. Specifioetion to be enrolled withiQ 
' one month, 

Charles Gostling Townley, of Ramsgate^ in th^ 
county of Kent, Esquire ; for an improvement applica^ 
ble to musical instruments of different descriptions. 
Dated November 26, 1808. ' Specification to be enrolled 
within one month. 

Frederick Nolan, of Stratford, near Colchester, in 
the county of Essex, Clerk ; for certain improvements in 
the construction of flutes, flagelets, hautbois, and other 
wind instruments now in use. Dated November 26, 
1808. Specification to be'cnroUed within four months. 

Charles Seward, of Lancaster^ in the county of 
Lancaster^ Block Tin-manufacturer ; for some improve- 
ments in the construction of lamps. Dated November 26, 
1808* Specification to be enrolled within one month. , 




6 



_CX- 


i3 

□ 





THE 



REPERTORY 



OF 



ARTS, MANUFACTURES, 



AND 



AGRICULTUJRK 



No. LXXXL SECOND SERIES. Feb. 1 809. 



Specification of the Patent granted to Ralph Dodd, of 
Change AUey^ in the City of LondoUj Engineer ; for 
improved Bridge Floorings or Platforms, and fire-proof 
Floorings and Jfoofings, for extensive dwelling Houses, 
Warehouses, and Mills, Dated June 3, 1808. 

With a Plate. 

O all to whom these presents shall come, &c. 
Now KNOW YE, that in compliance with the said proviso, 
1 the said Ralph Dodd do hereby declare that my said 
invention is described in manner following ; that is to 
say : A certain mode and method of applying malleable 
iron and other metals, and condensed earth or artificial 
stone, and described in such like figures and shape as 
liereunto annexed^ 

Fig. 1 (Plate V.) a tubical rib, either to be used empty 
or filled, or part filled with condensed earth or artificial 
stone, or to be coated outside with the same, to be made 
of nnj figure, from the circle to the square, and to be 
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applied from one pier to another, or bearings, either 
straight, eliptical, triangular, or fprmtng a segment or 
circle'. 

Fig. 2 an upright shaft or column for sustaining heavy 
weight, strengthened internally or externally with con- 
dens^ earth qr artificial stgue, i$ either f^ted ^oUy or 
in part. 

Fig. 3 ditto, with flange& or joints, for attaching one 
to each other, to stand upright or to be laid horizontal, 
for bearing h^^ p^s^u^;^, or con4ii<ltiQg. fluids or air, 
in a cold or heated state, through them, when part of 
the centra is left yoid of cQAd^wed earth or artificial 
stone ; for that purpose the outside may be coated with 
the sam^ or not, at the. plea^uvct qf ^e u^er. 

Fig. 4 a square tube, to be coated int^ra^y or es^ter- 
nally with condensed e^th or artificisj ttone, to be Ujied 
fbr th^ purposes a& deacribj^d in Fig. 3, or with, or with- 
out coati;ig, to be used as a bea^m, rafter, joice, girder, 
pile, or upright standard or stancheon, in any depth or 
breadth. 

I'ig. 5 the same as described in fig. 4^ with the addi<« 
tionai eairs or flimges marked 4. i% with c d, piecea of 
timber fastened to the same for nuilii^g on laA^, naJliug 
or screwing down flooring, or making other i^ecessan 
fs^tenings. 

Fig. 6 the same as Fig. 5,. with, the centre ears ojp 
flanges,, to be used either perpendipul^ qi; horizontal ; 
when the latter, to be used with attached iron or other 
metal plates or materials, or receiving of them in hori- 
zontal segments or eliptical forms. 

Fig. 7 the same as Fig. 6, with four or more ears 
or flanges attached for purposes described in Fig. 6, 

when 
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when connecting with a segment, eliptical or straight 
plate, covered or uncovered with condensed earth or 
artificial stone from each other, as Figs. 8, 8, 8, by which 
means attached floorings above them are rendered fire- 
proof, and an effectual covering fo^r houses instead of 
tiling or slating. 

Fig. 9 a tubical beam^ made of tnateridls befbre de-^ 
scribed, with two Upper e&rs or flanges to fasten dowft 
platforms^ deokt^ and floorings, or other attached pairtd^ 
to be formed of any figure, from the square to t)kG seg* 
m0iit, taper j twisting, or anglewise; made Wat^^^tgh^ 
to prevent their sinking. 

Fig. 10 an upright shaft or ooluiAn, at d^c^ed in 
Figs. 2 and S, in the tw0 projecting ears nt flange^i oft 
each side, for attaching to any fixture. 

Fig. 1 1 the same as Fig. 10, when made without ears, 
and Used as masts, standards^ yards, or booms* 
, Fig. 12 a square tube, with ^centre uppet and Ufldet 
^ais or flttsigeS) to be used as in Figs; 6 and 7. 

Figs. 13, 13, 13, the various parts when combined in 
ih^ formation of houses, warehouses, or mills, coated 
or not, internally or externally^ with condensed earth or 
artificial stone.- 

Figs. 14, 14, 14^ 14. The various ^parts when casor 
bined apply to vessels floating in or on water, or to 
contain any fluid, eoated or not, internally or eMeroailyji 
with condensed earth or artihcial stone. 

\% witness whereof, &c* 
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Sptc^catton of the Patent granted to Charli^s SeWarO^ 
cf Lancaster J iii the County of JLdnfosterj Block- Tin^ 
manufacturer ; for Improvements in the Comtruct,ion 
tf Lamps, Dated November 3^ 1808. 

With an Engraving. 

X O all ta whom these presents shall eome, &c. 
How KNOW y£, that in compliance with the said proviso; ' 
I the said Charles Seward do hereby declare that tny said 
invention is described in msuiner following ; that is to say : 
I shallvjSrst give a' full and complete description of wh^ 
I term my improved lamp, and then point out thosef im* 
provemeAts which I call my own ; observing that I would 
plaim a patent for each of these ^ improvements sepa^- 
rately, as well as for the improved lamp itself. This 
combination of improvements in the construction of 
lamps may remain the same, and yet the form of \h6 
lamps be infinitely varied. The following is a descrip- 
«^ion of the most useful and commdn form of these lamps. 

Description of the Lamp. 
• A, Fig. 1, (Plate VI.) is the lamp or reservoir oiF the 
bil ; thef shape of which is immaterial, so that it be made 
very shallow, or atUeast as shallow as it conveniently 
may, in order that Ihe oil be always near the flame> and 
have as little us possible to ascend up the wick. It is 
also of some imporlance, that the body of th^ lamp be 
made no larger than to contain a suiEcient quantity of 
oil for each time of burning, hh \^ the flat tube, ' to 
contain the wick* This tube is made so long as to reach 
^uite to the bottom of the lamp ; and, in order to give 
rotai to the wick, a little of one side of the wick-tube is 
cat away^ or doubled up at the bottom^ as at c> Fig. 1» 

which 
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which fa a section of the lamp, but represents the wick- 
tube entire. The advantages attending this constructioa 
of the tube are, that the oil is warmed and kept from 
coagulating, especially that part of it which immediately 
surrounds the wick, and is in contact with the tube, 
which, in consequence of its conducting power, soo^ 
became warm throughout its whole length. Also the 
wick in a tube of this construction is not liable to slide 
down and extinguish the light, a defect frequently met 
with in lamps having tubes of the common construction! 
The wick- tube is soldered, or otherwise fixed, into a 
smaB round plate of tin, brass, or other suitable metal^ 
the edge of which rests upon a shoulder on the inside of 
the brass screw d d. The plate and tube are held in their 
situation by means of a male screw eCy as in Miles'* 
lamps. 

Fig. ,2 represents the abov6 plate, in which b is the 
tube, and/ a small hole for the admission of air. B is 

» 

the chimney or lamp-glass ; the shape of it is distinctly 
seen in the figure, and therefore requires no description* 
It is placed about a quarter of an inch above the top of 
the wick^tube, leaving a space firom the bottom of the 
chimney to the top of the brass screw of about half ait 
inch for the admission of air, instead of having air lubes 
as ill Argand*s lamps. But the proper height of the glast 
chimney above the lamp must be determined by experi-^ 
ment, for it varies with the size of the wick-tube and the 
size and eveji the form of the lamp. The chimney's sup- 
port consists of a pretty strong wire g gj the lower end 
tif which is soldered, or otherwise firmly fixe^ into the 
body of the lamp at ^, and to ^e other end at b is sol-| 
dered, or otherwise fastened^ a hoop of tin, or any 
' ' other 
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other met^I capable of springing or opening so ^$ to 
embrace the lamp-glass. The lower end of the chim- 
ney rests upon ja support k, firmly and iqunoveably fixed 
to the wire gg. In order to keep the lamp-glass steady^ 
this support should at lea^t be a quarter of ap inch 
wide : the edge of it is only seen i^ the figure* These 
chimnies are not liable to be broken by the heat of th/e 
flame ; they are also much stronger than cylindricol 
glasses, and have a haiidsome appearance, especially 
when the globular part is ground or roughened. 

Directions for trimming and using the Lamp. 

Unscrew the top, and charge the tube .with a piece 
of wick, leaving nearly a quarter of an inch of the wick 
above, and about one inch below the tube. The higher 
the wick is the better, so that the lamp does not smoke. 
It is proper to observe, in regard to tlv)se lamps with 
chimnies, that they are more liable to smoke immedi* 
ately after placing the chimney than when it has been 
on a few minutes and got heated by the flame. The 
wick is eaMly introduced into the tube by means of |i 
strip of tin, which is sent with the lamp* . Havi^ 
charged the tube, replace it in the lamp, taking care to 
put the end of the wick so that it may lay at the bottom 
of the lamp, on that side of the tube which is cut away, 
in order to make room for it. 

Having filled the lamp, screw the top tight down, to 
prevent the oil from spilling. The proper oils iof theftf;, 
and all other lamps^ are those which are cleaxy and of a 
pale colour. The dark-coloured oils generally contaiii % 
considerable quantity of impure matu^r^ which, pot be* 
tag inflammable, accumulatea oa the wid|cy aod remains 

thegre 
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there in the form of a crust ; therefore, if whale oil be 
used, it must be the cold-drawti, which may be distin^ 
guished by its t,ransparency and pale colour. Whenever 
bad oil has b#ea used, on changing it^ tbe wick that kaa 
beea used with it must also be changed. 

If the lamp be trimmed in a morning, or some time 
before using, the dirt and other extraneous matter coa« 
tained in the oil will subside. 

A fresh piece of wick must be put in every two or 
three nighty and the burnt part cut off every night i 
and though the whole of the oil should not be eoosumsd 
in one burning, yet the lamp ought to be iiUed up every 
tone it is used. 

Tbe oil when not in use shoubd be ,weU corked iqp, 
and the wick and every thing belonging to the lamp 
kept as clean as possible. 

The roughened glass chimnie» are; best cleaned with 
soap and water ; and the others may be rubbed witdi. a 
piece of washed leather, 

I shall now point out those improvements which I 
elaim separately as my own. 

iirst. The additional length of the iinck*tube, or itr 
teaching to the bottom of the lamp. 

Secondly. Tbe contrivance at the bottom, of the wsck^^ 
tobe for giving room to the wick, and pievaiting it bsoL 
diding down. Tfaia contnvance admits of the tube bensp 
jnade wide* 

Thirdly. The additional width x>f the wick-tube« 

Fourthly. The shape of liie phimney or lamp glassw 

Fifthly. The nupner of placing the cfasmney, or it& 
application to lamps of any construction^ 

Sixthly. The manner of supporting the same. 

In witness whereof, &c, 

Obsbr- 
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Observations by the Patentee. 

light may justly be considered as one of the ireces- 
saries of life^ and it is of so much importande, and com* 
poses so considerable an article of expense, that erery 
ioqitovement tending to facilitate its use, and economise 
ks consumption, certainty merits the attention of the 
public, and is an object equally intei'estitig to the stu* 
dent, the man of business, and the mechanic ; but at 
^le same time it must be acknowledged, thai a cheap 
ieseful lamp, suitable for every sifuation, is stiU a desi^ 
isnrtwu. ht hopes of supplying this deficiency, C. 
Seward presents to the public his patent improved lamps. 
f^ntstf lamips are made of tin, brass, silver, and other 
metals. Tbey are constructed of various forms, accord- 
ing to the purpose they are intended to answer. They 
are used either with or without a chimney or lamp glass. 
Tius chiBfmey is upon an improvedi.constru<^tion, and not 
liable to be broken by the flame, 
* There adre miany advantages peculiar to these lamps r 
they bum the most common oil without the least smell 
or smoke) and at the same time give a bright and clear 
light. They may be used in any situation, and are 
equally eligible for the manufactory and the drawing- 
room. Their simplicity, the ease with which they are 
laanaged) and the great saving of expense, render them 
proper to be used for every purpose, and in every situ* 
ation where light is required. It may be proper to ob- 
serve, that, from the simplicity of their construction, 
these lamps are capable of being made to assume the 
most elegant forms, and are susceptible of being easily 
ornamented; which in this age of refinement are no 
small recommendations. , 

The 
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' The Patentee begs leave to recommend chimnies of 
roughened glass, as they not only render die light mild 
and agreeable, but what is of the greatest importance, 
they certainly preserve the eyes, in protectinj^ them 
from tb|3 direct rays of light proceeding from the vivid 
and dazzling flame of the lamp. It is a common, though 
erroneous opinion, that a considerable quantity of light 
is iost in passing through shades of roughened glass* 
A tittle reflection will convince those acquainted with 
the principles of optics, that in this case there is very 
little actual loss, but only a dispersion of the light. 

^fc^^fcM»»^»^^^.»»»^M»^«-» "«"»W^>»'«»^i™~«'»»i»— — — — Wi^»<»-^^^—i^i.^^»»— .1*^^— ^^-^i» i^— l^^iMl^— .^Mi^^^ 
jil ,H »l » ll ...I M II ■ I ■ ■ ■ ' ^^ , > ^ ' . .1. . . ■ 

Specification of the Patent granted to Zacharjaj^ Bar^ 
RATT, of Croydon, in the County of Surrey, Gentle-- 
ptan ; for a Machine for Washing Linen and Cotton 
Gothes, and other similar things ; to which there niay 
^e affixed or omitted at pleasure, a Contrivance for 
pressing the Water from them, now commonly done hf 
wringing, 

Dated October SI, ifips* 
With Engravings. 

jl O ^1 tp whom these preseots shfdl cqn\e, /Sec, 
Now KJ^OW Y£, t)iat ifi cc^pU^ce with the said proyif^^, 
1 4ie s^ Zs^;hari9h Banratt do hereby declare ,tba^ .9>y 
aaidjuiventiqp Ji3 described io n^anxver ^o^iogj^ that i^ 
/to S9y : I -con^txuct ^ wcn^den t^pugh 4^( a q9pv/6ni^^ 
»9ie fpr ^e ^pe^op to m/npd ^t, .^ith A» i^Qlwed h^ttP?*, 

^ I ^si^ a^ m(^^m >w[faf^ 9U tbf miid? of the 

|rpi»gh ^>y fqiaptipg ffTQo^^lj or prpjeoiiioQp ^^000, taking 
f^e tp l^>(e |H> Bl^fixp ms^^ ^at vf»y eatch, |u^4 

tb«ir^by 4a<n9S^ «^ t^iWlgs ^^^ liiHP tbf» maqhine, an4 
Vol. XIV.— Second Sebibj. X at 



I Si J JPafentfQr a Machiriefcr Washing 

^^ certain cpnvenient distances^ sa^ about an ineh asun* ^ 
der, I hollow out the ribs of th^ grooves so as to give 
then! a wavy appearance, 'and into these hollows I some* 
times introduce »nidl pieqes of buff or other leather, or 
other elastic or suitable substance, of about two inches 
loi\g and about an inch wide, which iij the operation of 
washing ar^. presumed to act siniilarly to^ the human fin- 
gers. These elastic pieces are not absolutely necessary, 
though the waging is better performed with than withr 
Dut them. A hole should be made in the bottom of the 
trough to let off the suds w^yen done with. On the in- 
side of the trough, and. parallel with its ends, nearly 
about the tc^, I fix on centres a roller either partially 
or entirely covered with cork, leather, or some soft sub- 
stance^ to prevent noise in the operation of washing ; 
which operation is. performed by a per^n pressing the 
cloaths in the trough with a loose board, Fig. 5 (Plate VI.), 
called an agitator, the under side of which is supported 
by, and moves on the roller above mentioned. This 
agitator is constructed of one or more pieces of board 
of about two feet six inches in length, framed together 
so as to form a flat surface nearly of the width of the 
interior, having two holes or spaces cut out in the upper 
end for the operator's hands. The lower end, about an 
inch high, is covered with leather, cork, or other fit 
elastic soft material, with one or two pieces projecting 
at the bottom, similar to those in the hollow parts of the 
grooves in the inside of the trough. I fix across tlie top 
of this'ti^ugh a strong bar or shelf of wood, on which 
when required I place an app^atus of any proper con- 
struction for pressing out the water from the things that 
have been washed, to be used instead of wringing them 
by the hand, in the mode now comjotionly practised. 

•• ' In 
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'■ 1 1 

i! 

1 , 



T r 



G 



D' 



l.L .^ 



'D' 



^^ 



-I— I-, 



t 'I 





JKg.S. 




Linen and Coitm Clbthesy Ua 155 

In the margin of these presents is shewn an apparatus of 
a siihple construction for the purpose above! mentioned ;* 
ft is iherely a box or tub, into which the wet thmgs may 
be ptit, arid the water pressed out by a piece of wood 
(of the size nearly of the interior of the box) attached 
to the end of a screw fixed in a frame, as exhibited in 
the" drawings. But a lever, or any other means of 
creating a pressure on the wet things may be adoptted, as 
fency and convenience may suggest, though if the screw 
be employed, as shewn in the drawings, it should be 
encircled to a convenient height with a cylinder of lea- 
ther, or other proper material, to keep it free from wet, 
which would render its action stiff and unpleasant. 

Fig. 4 (Plate VI.) is a transverse section of a trough 
divided by a partition a, so as to form a double machine, 
one side having leathers 6, inserted in the hollow parts 
of the grooves, and the other without any leathers ; c c 
the roUeiCs on which the agitators work ; g end of pres- 
sing appiaratus. 

Fig. 5 shews one of the agitators ; d the lower end of 
the agitator covered with leather, under which 1 some- 
times put cork ; e projecting pieces of leather. 

/ Figs. 4 and 6, the tross-bar, on which the pressing 
upparatiis may rest. 

Fig. 7, the pressing apparatus (grooved at the side^ 
and bottom, which form holes to let the^water out), into 
which the wet things ar^ to be put to be pressed. 

Fig. 6 is a view of the top of the double machine, 
Fig. 4. 

A single machine, consists of a trough similar to either 
of those on the sides of the partition a Fig. 1 . 

In witness whereof, &c. 

f X 2 Specificatim 
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ipecijicatim of the Patent granted to SAMITEt CracKUi?^ 
of the Town and County of the Town of Kmgston-vfcn^ 
Jluil^ Brush^manufacturer ; for a Method ^ making 
&nd manifaeiuring qf Brushes from WhaU^bonef whwh 

, have heretofoi^e been usttalh/ made and numnfaetured 
from Bristles. Dated November 3, 1S08. 

X () all t6 whom these presents sliall ccutie, &c* 
l^ow KNOW Yty that in c6tnjpliance with the said protisq, 
I ike said l^aniuel Crackles do hereby dedare that th^ 
natidre of my said invention^ and the manner jin which 
the same is to be performed, is described and as^^er^* 
tSe^ined in the following explanation thereof; that is to 
say : Take the bone which comes frohx the month ot the 
iVhale, and boil or steep it in wi^tet for $ucfa a length of 
time as the nature of the bone may require to make it 
soft ^d flexible ; in which state it may be cut with a 
plane, knife, or other sharp instrument, engine, or ma* 
chine, into thin shavings, slices^ or substances, wMch 
may b^ split, cut, 6r torn, by having lances fixM in 
front: of the plane, knife, or other sharp instruDient^ 
engine, or machine, into small pieces or substance, as 
Aear resembling bristles ^s may be ; , and may be made 
thicker or smaller in. the splitting, cutting, or tearing 
thereof, so as to rendier the brushes to be nianufactured 
thereftt)|n more hard or soft, according to the different 
purpQses the satne may be respectivdy intended. And 
for the more convenient boiling or sleeping, and wt)rk- 
ing the bone in manner aforesaid, it may in the first hl-^ 
stance be cut into lengths of about nine, twelve, of 
eighteen inches, when it will^be found to work with 
greater ease and convenience than tJtberwise. Wfccn 

the 
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fra4ftkut Std€s/j^Jindi^$he Strength qfTimier. u? 

the bone is brought by the above process to substances 
res^embling briistles, . it must be laid in a convenient 
place, that it may become perfectly dry, which it will in 
general be in half a day, or thereabouts ; and then it 
nuay be used and substituted in the place and stead of 
bristles, and brushes may be made and manufactured^ 
aftd used in evety other respect as those brushes which 
have heretofore been usually made and manufactured 
from bristles only ; those that are to be set with pitch 
may be seared or singed at one end with a hot iron, to 
make them resemble the roots ; and beat at the other 
to make them resemble the flag of the bristle* 

In witness Whereof, k,c. 
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Practical Mulet for finding the Strength cf TiiKHherr 
Deiwedfrom Dr. Young's Lectures. 

Onnniunicated by a Corresptmdent. 

I. JL O find the number of hundred weights that 
will' break a beam of oak supported at both ends, if 
l^toed oh thd middle. 

Sule. 

Multiply ^e square of the d«|ith in inches by iOO 
limes the breadth, and divide by the length. 

Note 1. From | to i of this wfeight laay be saftly 
supported in practice. 

Note 2. If the weight be^ equally divided throughout 
the beam, tht strength will be doubled. 

Note 3. F4r is probably a little weaker than oak. 

II. To find how much % beam of oak <Mr fir inU tmk 
when it is loaded ia the middle. 

Jtule 
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Hute 2. 

Multiply the cube of the length in inches by th« 
given weight in pounds, divide by the cube of the depth, 
and ten million times the breadth. 
- Note 1. This sinking is ^ independent ©f any fixed 
setting of the wood, which will often be occasioned by 
it : and the inequality of the wood will often cause the 
sinking itself to be at least twice as great as the calcu* 
lation. 

Note 2* The rule is the most correct for fir : oak sinks 
a little more. 

Example 1, Let the depth be 6 inches, the breadtli 
3, and the length 120. 

Square of the depth 3^ 

Breadth xlOO 300 

4 \ - 

Length ..* 120) 10800 

V 

\ ■■ I I 

90 cwh 
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Whence the load may be from 10 to 20 cwt. in the 
middle, or from 20 to 40 divided equally. 

Ej^ample 2. Let the same beam be laid on its flat 
side. / 
' Square of the depth • 9 

Breadth X 100 « 600 



•* 



5400 



Which is half ^ great ' as before. 

Sxample 
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Exampie 3. Let the first beam be lo^d^d with. 2000 
PQunds in the middle. 

Cube of the length 1728000 

Weight .....,,....., 2000 



"f 



Cube of the depth ., 216)3456000000 



f 
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Breadth 3)16OOOO0Q 



10000000)5333333 



^5,3 



V. 



Or %. little more than half an inch ; and in practice a 
sinking of an inch may be allowed, besides the setting. 

Example 4. Let the flat be loaded with 1000 pounds 
only. ^ 

Cube of the length' I. *. 1728000 

Weight 1000 

Cube of the depth 27 ) 1728000000 

Breadth '. 6)64000000 

* • 

. _ r 

10000000) 10666666 
1.067 

Twice as much as before, although th^ load bears the 
same proportion to the strength. 

See Young's Natural Philosophy, vol. IL pp. 48; 
«0. 169. 

Description 
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Jkmiptim^ € Machme for clomg XMs mi thes in $, 
standing Posture. By Mr, A, 9fABi», ^ Porter Street, 
, NeiffpoH Market, 

From atm TuANSACTicws of die RoclEtv for the Encou- 
ragemeh^ of Akts, Manufactures^ vaA Omi MEitc^, 

With Enginavings, 

Fig. I {PJLiA^ VIJ.}, ay iSm ii m mf m iMSot-hoUer, h^v^ 
ing a cross joint ac);ing within the block b^ more plainly 
shewn in the seobicvi 4^ .the block at Fig. 3, 

€ a stron|r piece of wood 6rmly fi2^ed in the table^ 
having three boks or mortises to receive the tenon of 
the block by and thereby to alter the position of the 
clamp or boot-hplder : the 'doping 4>jae is for sadJers-* 
workjj the ptber two, bein^ one ov^ the other, are to 
praise or loiwer the wo^k to suit the height .of th/e work- 
man \ dd the lower arms of the boot-holder ; e e straps 
from the pedal m^ joined to the arms by small hooks, 
by which means the foot being pressed on ^e pedal, 
tightens the work in the boot^holder 5 ff a box or table 
with a drsMEer under it. 

g a crossing strap, serving for the pedal strap, to be 
fsLSteaed to when the .boot-holder is placed o|>li^ely. 

Fig. '2) a side view of the boot-holder and block. 

Fig. 3, -a section of the JQint in the block, one arm of 
the clamp or boot-closer being mortised through the 
other. 

Fig. 4, ii aidejdew of the table with a half round anu 
h (mQ^tiAe^Motbe fo^i, 1% ,hmng % $\ii^ Jc «e«fcctog 
down to the pedal to ho)d ^e wPck ;c^ ; f supth^ mm-* 
tta^ fjsr ithjs post /» tp^^wKi tbpwj^ aj^ 9tJ^ .^d £g^- 
most. 

Jig* ^> ^ section of the block h. 

Fig, 
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Improved tVatch JEscapem^, itt 

jPig. 7, A plan of the table, shewing the two mortitet 
of the post i. 

Several pevsons have given their testimony to tfat 
utility of the machine. • 
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Description of a Watch Escapement^ invented hy 
Mr. S^ Mendham^ (^ Center Sfreet, Borough. 

From the Tbansactions of the Society for the Encou- 
ragement of ARTa, IVIakOfactukes, and Commerce. 

With lEngraving9. 

JL BEG leave to lay before the Society, a model 
of a new escapement, the principle of which iB, that 
the balance acts without friction, and the movement in 
itself very simple ; the impulse is given without jarring^ 
the inequality of power through the train has no per- 
ceptible effect on the balance ; and no additional weight, 
however great, can produce more than a regular and 
gentle, increase of impetus on the balance. 

ThefoUinbing Letter is from Mr. Thomas RamsaIt^ 

if Islington. 

Having attended the Conmiittee upon Mr. Mendham*9 
Escapement, I think if a justice due to a man of genius, 
to give my opinion further upon it 

In viewing mechanical kaproveBiients^ we should not 
confine our ideas to their present properties, but should 
consider what improvements die principle will admit of. 

As the principles of Mr. Mendham's esdiapement, and 
that of Mr. Mudge's, which obtained a bounty frott 

Voi^ XIV. --Second Series. Y ^vern** 
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g^fmtttiMr^y are much tk^ same, I shall ciHA^ate tlie oiie 
with the other. 

^^6 iihpulife giveft to th'fe balance widiout friction, is 
exactly thosame as Mn Madge's. The remontoir is bent 
up by the maintaining powelr in a similar way to that of 
Mudge's, but from the form of the pallet, which is a 
pl^n sniriSi^e, it i^ not so perfect. MudgeV, from the 
form oT th& pallet, belidir- the iiemontoir always to the 
same place, the other is bent higher or lower according 
to the force of the maintaiiiing power, but by forming 
the pallet lite Mudge's it would render them alike in 
that respect. The only otl\er dbjection is the spring de- 
tent that detains the wheel, when it drops from the paU 
Kt of the remontoir; it is the same as that of a detached 
escapement^ consfequently exposed to the^ whc/le force' 
6{ the maintaining power.. To compensate for these 
objections, the ate of vibration is. not lihiited like 
Miidge's,, whfich is of great imj[)ortance ; and having only 
oiie refhbntoir,* it is more simple. It is, 'therefore^ su- 
perior to. Mudge's in having only one remontoir ; an(f 
being unlimited in the ai-C'of vibration, it is superior ta 
the detached escapement in giving the* impulse without 
friction^ 



In the escapement referred txi, there are twY> principal 
peculiar properties in. the invention^ botlf which I con- 
tfidec superior 'to toy thing of the kiad bid before the 
|)ublic ; foFst^ the baimte is faept in motion without any 
frictibn whatever, and in a-momiet so spnjjoile, that even 
inorements of infertoi: workman8bi|i m^ist go: with g/eat 
irccurax:y, ..»/.- . . .^ .• . 
-. , f Being 



Imprerved W^tch Escapfmeni. , IgS 

Being not in this line of bu^iness^ or acq^aln.te^ with 
«ny persons in the trade, where I mi&;ht havip hs^d an 
opportunity of examining different e^cjsijp^a^ept;^} I cef- 
tainl^ lahour un4^r many dis^dyfi^t^ge^^ for sinc^ I hf^y® 

been to;j^Qur^4 with th^ Society'^ W:^i^ ■ I fe^^? h^H!^ 
of an escapement by which the bailee is |cept in jm9- 
tion without friction, but being limited in thp arc pf 
vibration, complicated, and very expensive in the ^tnove* 
ment. it renders it much inferior to miua 

In jthe second place, the balai^ice is kep^ in action by 
an impelling power ^^ithout any blow wh^t^ji^r; all 
Other escapenients ^evhich have fallen withijii ^y pptioe 
hjtve kept up the vibration bv a direct blow virtually on 
the balance itseli^ which I have always consi4ered to be 
a great disadvantage, for a b\ow upon ^ny th^ng of the 
nature of a spring, produces that kind qi shock whic^h 
can by no ^eans be convenient or serviceable }n keep- 
ing a steady motiop, which is so essentially iiec^.ssary, 
but is on the contrary disadvantageous. 

The figure, Plate VII. Fig. S, represents the escfpe- 
ment without the rest of the train ; a a are the two 

, - 4 »- . - 

plates of the firame between which the train runs ; b i$ 
the last or balance wh^el pf it, with teeth nearly similar 
to that of the balance wheiel of an eight-day .clock, 

^moving, with the fl^t face of the tooth fprward ^g^inst 
the 'pallet c of an upright spindle d'^ e is a locking 
j^pring nearly, similax |;o a detached one, leaving no extp 
spring to pass to and fro with« Above the Pj^let c !» a 
very small one^ which is for the .purpose o£ unlockino: 

. the wheiel, which is ^tter sli^wn in JFig. 9; at, t^e 
lower part of the spindle cf is a hair |pring.^, so pinned 
as po bear the pallet / against the locking |pring with 

Y 2 sufficient 
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sufficient power, so that of its own accord it frees the 
wheel and lays the pin h which comes through the plate 
gently up to the stop, consequently the tooth falls upon 
the pallet c^ but so close home to the centre of the 
spindle that it has no power to pass of its owii accord ; 
the pin Jt referred to is fisced to the top extremity of the 
piglet c^ and rises perpendicularly through the plate a 
some way above the surface. 

The balance i is fixed on the centre of its ^iiidle, 
principally on account of equalizing the weight, besides 
which it is the most convenient to be so j it is supported 
between the plate a, and the cock A, precisely over the 
spindle df consequently the action of each is in the 
same arch, and the connection is between the pin h of 
the pallet, and the pin / of the balance (a pin fixed in 
iSd!^ balance at the same distance from its centre as the 
pin h is from the pentre of the spiiidle d, and suffix 
eiendy long to touch the pin h sideways), there is there- 
fore no friction whatever between them. 

Having mentioned the different parts of the escape-^ 
ment, I shall proceed to explain its action. The im-> 
mediate course of vibration is from the spring gy the 
balance spring is so placed that the pin I of the balance 
0tand9 near the pin h of the pallet ; it is to be remem^ 
bered, that th^ tooth of the wheel rests on the pallet 
during the vibration of the balance, so that when the 
balance is put ih motion the pm I comes in contact with 
the pin h, which stands perpendicularly, almost im-» 
'perceptibly fine, and carries it bac]k ; as soon ^s mov^d, 
the tooth of the wheel gives it ah extra assistance of 
about one-fifth of a circle, passes and lays the next 
^opth pu the lock i on the return of the balance, the 

spring 
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spring g applies all its power in urging the balance for*- 
ward till it comes to the stop^ the balance then main* 
tains its motion, and the small pallet / having uriloclced 
the wheel, the tooth fidls again on the great pallet c^ 
and waits the return of the balance. 

The balance carrying the piece h back forms a most 
admirable banking without any extra apparatus, wliich 
is generally done by some kind, of stop on the hair 
spring, ^ich must have an irregular effect \ the £sur- 
ther the pin is carried back, the stronger the spring 
operates agaii^t it, and from the extent where the piece 
may be forced back to, there is play for near two 
whole circles of vibration, without any possibility of up«> 
setting. The balance of the model vibrates about a 
circle and one third with extraordinary freedom, though 
a course train of four wheels, a large and heavy balance 
with only the power of a stout watch spring. I there- 
fore think the power necessaxy to carry a train with this 
escapement, may be considerably less than any Sher of 
a detached nature. 

Fig. 9 represents the z%^& d shewn separately, in order 
that the arm and pin ky and little pallet^ may be seen 
more distinctly. 

jj^ig. 10 shews the balance wheel by and the method of 
{poking and unlocking. . ■ 
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. A Treatise on the Diseases of Sheep; drawn up from 
original Communications presented to the Highland 
Society of Scotland, 

By Andrew Duncak^ /tin. JlfJ). F.R.S.E. and AJj^.L. 

{Continued from page 1 16.) 

jj^,^. Sometime^ cmi. op/empg.jth^ ^(^lly tbe wboje 

Jiff^jeh are foui^ swiTynjiQg.in Ifiopdjr, ^ter^ alt);ioug;h 

.Jffx^ of it is ponu^nedintt^eii^je^tiii^s, T^ gali-blfi4'- 

der is q9ntrax;t^ wd ^uu^.to a size jscarcely obs^e^nr^- 

, .jble,^dis almost empty .q£ bijle. ; The ^eipbr^^es jcp^- 

p^ctuig it^ifnth the pt^^ pfu^^^s fi^e iii^aii^d. The urinaicy 

,)>]adder i$ always eafff^y^ hut Mr. J. Hpg did not £iid it 

to ]l>e ruptured in the cf^ses .which he examined, as fro^ 

the Rev. !Pn Findlater^s x>bservations he had bee;n led to 

j^:^pectf The smaller apartnji,eat of the stomach had 

sopi^.purpl£.spots on itwhich were thicjcer than the xest 

of its* substance. In this variety^ the p^iitoneii^ cover* 

ing the whole intestines, and lining the cavity of the 

belly^ is the . seat of the disease, which then .woulji be 

peritpt^tis.. 

It may be known during the life of the axumal by the 
sv^Ujxg haf^^ing. low instead of rifth^jg up at each ^de of 
the back, as in the first species, and.^y an evident {^^ 
ing of fluctuation when the one hand is applied flat to 
the one side of the belly, while the opposite side is 
struck by the palm of the other hand. 

B. Sickness in the Flesh and Blood. -^ Sp. 5. ^< In some 
instances of the disease, and these the most violent, no 
one part of the stomach or bowels seems to be more af- 
fected than atiother. There is a general redness over 
the Hi^o^y and the flesh ' of the animal is ^uite tender 

and 
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afiil soft> s6ott assuming a gireeni^ hue. hr tbi^ case 
(pkreniHsfJ the brain partakes of the affection, and its 
ve^eTs are red and turgid, exhibiting, With the excep-. 
tion of the blackness, the siame appearance as tha^ meii* 
ttoned m the bdwel^ In att cases Where' tVis is 06* 
served aft^r death, the di^ase has be^n very quickly 
fatal, seidoth exceeding fbur^ or at modt dix hours from 
the iirst apparent affection.^* Mr. SteVenson. 

Sp. 6. ^' That species of si6kheis which is seatedf fii 
the blood is not so readily discerned in the living smU 
mal; n6r do^s ii affect the* carcase so much' if blood be 
let. There seenis td Be a tendency in the blood itself 
to decompose arid putrify, and riot tfhfte<5[U)6titIy tHefe 
aVe appearances of inflammation on' the membrane 
lining that lines the breast (pleuritisj', cmt on £he dia^ 
{Airagm (diapkragmitis), and tlie d^istenifper has a strong 
resemblaiicfe to pleurisy.*' Rev. Mr. Singersw 

These two species, if indeed th^y be disiihct species^, 
are both included by the other writers under the same 
dtenomination, and it is tberefofe scarcely possible to* 
ascertain to which of thein th'eiir observations belong. 
Mr. J. Hog says,, that the whote body is hoved andT 
swelled like a loaf, thdt the fore legs ate certainly the 
worst, that the kidneys are in th^ same state of mortifi-^' 
cation as in the two first species, that the symptonis and 
tShe smell are the sam6, that they are carried off by H 
ixi the same short space of time, and that it is the same 
disease, with the hlack spatdd, which prevails among tfaet 
young cattle in die west' of Scotland v^heh the grasses 
fail, and th^y begin to feed on fodder and dry herbagel 
He also obsertes, that all the old slieep which die of the 
iickness, as well ^ th6 hogs which fall in May, are car* 
tied off by tly s species, although individuals die of it ' at 

the 
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the same season^ whenthey are dying io great numb^rsi 
of tbe bowel-sickness. On the whole, however, the 
mortality is not nearly as great, not indeed above one- 
tenth, or one-twentieth of that occasioned by the other. 
Causes of Sickness. -*- Alihonf^h a few old sheep and 
Iambs occasionally perish from the sickness, it may be 
considered as a disease peculiar to hogs, and the ^oundeir 
that hogs are bred, and the higher condition they are 
in^ the more apt is the sickness to break out amongst 
them, the more violent are its ravages, and the sooner 
do they die when attacked. Heath sheep aire also suj^- 
posed to suffer more from it than the white-faced and 
fine-wooUed breed. When it sets ia severely, it is not 
uncommon for one-tenth of the young sheep to be car- 
ried off by it. But as it is not half so fatal to hogs which 
are allowed to pasture with their mothers as to those 
which are hirseled or reated by themselves, it is proper 
to notice in this place the manner in which these plans 
affect the habit of the animal. By hirseling, they turn 
out more uniform in shape, size, and condition, but 
they acquire a dullness and inactiiity which does not 
leave 4iiem till next season^ and tbe^ not entirely. They 
are also deprived of the experience of their mothers, 
and feed injudiciously, gathering in crowds, and in* 
dulging in the richest spots of their pasture, remaining 
all night on their layers without rising to eat, or to pass 
dung or urine, and next morning devouring to excess 
any, thing that comes in their way ; they are less capa- 
ble of sheltering themselves in storms, or finding food 
when the ground is covered with snow; and are less 
able to support the hardships of winter,' losing theif 
high condition very quickly. Their constitution also is 
enfeebled, and doe^ not last more than six or seven years^ 

On 
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On the contrary, by adopting the more natural platj 
of allowing them to follow their mothers, they benefii 
by their experience, both in sheltering themselTes in 
severe weather and in thehr manner of feeing, rising 
along with them to feed an. hour or two every night, and 
in the morning, after cropping a moderate quantity of 
rich grass, setting out of their own accord to^the upper 
parts of their pasture. They thus become more -active 
and vigorous, suffer less from the severity of winter, and 
acquire a constitution which Jasts for eilght or nine 

y^ars. • 

Notwithstanding some sheep dieof sickn^s in all sen^ 

sons of the year, its ravages are almost entirely confined 

to the winter-months, apd commence sooner or later, 

according to the state of the weather. It is not flreqnent 

till Martinmas ; and if considerable numbers die before 

the time of smearing, it indicates great loss from it 

through the^ winter. It seldom prevails until after the 

vegetation has been checked by frost in the month of 

October, and it is most destructive in November. When 

at that season there is aiiy sudden change from mild 

weather to frost, or if rainy days are succeeded by frosty 

nights, especially when ficcompanied by hoar-frost, it 

is particularly fatal ; so much so, indeed, that in going 

out in the morning the shepherds will put on old clothes, 

as they expect tobave some of their hogs tocanry home. 

It becomes less frequent after steady frost sets in, but 

again carries off a few in May ; and Mr. W\ Hog says, 

that he has in\*ariably observed, that deaths are more 

frequent a day or two before the weather actually 

changes, 

" The sickness may be immediately brought on by 
means of frozen grass. It is dangerous for the young 
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ibeep to .haunt through night among those spots of 
ground whefe frost mist^ settle de^ on the softer grasses. 
Put in jdry pastures they are more eager to get at these 
spots than in green walks^ being urged ta seek after the 
ix^>st $ucculpnt grass to abate thirsty and the hollow 
spots of a dry sheep-^Kalk^ on a scmtbem deciiyity, are 
very likely^ vfi^en in aiiy degree moist, to be heavily 
loaded with hoar-frost The effects of grass eaten in 
that state, on^ the tender bowels of the hog sheep, resem- 
ble those of frozen potatoes, eateu by black catdie, which 
immediately engender astonishing quantities of noxious 
gases, and quickly bring on inflammatioa and mortifica- 
tion.'* Mr. Sii^gers, , 

Another immediate, and often very destructive cause 
of sickness, i^, when they are obliged by a heavy storm 
of snow to work «ind eat on places, already bared and 
fouled; for in these circumstances they eat any thing 
whichi, comes in their way» as rotten feni> spratt^ fog, 
roots, or whatever they can. reach. 

Pet sheep^ and others that have night shelter, are said 
by some to be seldom affected by it; but Mr. J. Hog 
asserts that he has seen many instances of doonestic 
sheep); called pets, dying of the sickness; aed that in 
the counties of Boss and Sutherland^ where many of the 
small tenants bouse their sheep every night of the year 
for fear of foxes, the sickness rages, with uncommon 
severity. 

With regard to soils, the hardest, driest, and soundest, 
such as ley heather, are most subject to sickness. Such 
pasture has the same effects upon them as corn has upon 
horses. Their bellies are lightel?, they run faster, they 
keep their wind longer, they are of a hot, dry, and cos^ 
tive habit, and ar^ subject to inflammatory <liseases. 

Ley 
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Ley benther in general grows ii\ bushes, and is remark- 
ably strong and heating, while around its roots th6 
grasses are of the softest and most delicious kinds. In- 
deed, all kinds of pasture, of which one part is fine and 
another coarse, are liable to great loss from sickness. 
Sheep are remarkably fond of sweet juicy herbage ; any 
spots of it therefore soon become eaten, trodden 
down, and ibul ; but this does not hinder them from 
occupying these farourite spots, and filling their sto- 
mach with raw watery food, plentifully intermixed with 
impurities. Hence the danger of the grass growing 
round mole-hills, on the banks of rivulets, &c. and of 
grass the produce of sheep tath, such as that of old 
sheep-walks, and especially of what is called the hog- 
fence. Tath-grass they nauseate until it has been af- 
fected by the frost, when they eat it in quantities evi- 
dently dangerous to them. 

Cure of Sickness. — ^This disease may almost be said to 
be incurable, for even if we were possessed of a specific 
against it, as Mr. W. Hog justly observes, it would 
avail us but very little, as one half of the sheep attacked 
by it are dead before they are discovered ; and when 
they do recover, it leaves them in such a state of weak- 
ness, that they have little chance of surviving the seve- 
rities of winter and spring. Notwithstanding this, num- 
berless' remedies have been at different times extolled as 
certainly successful ; but, as might naturally have been 
expected,' they have fallen into neglect. Some of them, 
indeed, s^ch as the exhibition of whisky, could only 
aggravate the ;dtsease. If in any instance a cure is at all 
possible, it eatt only be effected jby such means as are 
calculated to counteract inflammation. Of tbes6, blood- 
letting is ehiefly to be relied Upon, and the veins at the 
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tail, inside of the foreleg, and angle of the eye, may bd 
opened. At the same time» refrigerants, such as nitre ; 
or cathartics, as Glauber salts or common salt, castor 
oil, infusion of tobacco, may be exhibited, either by the 
mouth, or tobacco-smoke in the way of glyster. If the 
blood should flow freely, and purging be induced, reco- 
very may be expected. 

Mr. James Hog recommends another mode, of treat* 
ment, ftrom experience. " The only cures which I can 
freely recommend are in every shepherd's power. 1st. 
If the animal be found in time, let bin? give it a severe 
heat, by running ; and if this do not cure it, nothing I 
am acquainted with will. However unfavourable this 
may appear, let him hunt it well, and follow after it, 
that it lie not immediately down on leaving it, or if it 
will lie down, let it be in a house. Many shepherds 
have discovered this by chance, who yet are ashamed to 
be the first to own it." 

" The next is bathing among warm water for the space 
of ten, or eight minutes at least ; when a quantity of water 
gruel, mixed with butter or some softening ingredient, 
may be given them as an. injection or otherwise. Care 
must, however, be taken that none of these is adminis- 
tered for the water-braxy, because either of them occa- 
sions instant death." 

Prevention of Sickness, — Since so littlq^can be done ui 
curing this disease, our principal efforts must be directed 
tQ prevent it. This is most effectually done, as has been 
already stated, by pasturing the hogs among the old 
sheep : where, however^ this cannot be practised, and 
the hogs are hirseled, it is of material consequence to 
provide against the season of sickness a supply of green 
succulent food. Indeed, this disease. ^^ sets ia early or 

late, 
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late, in proportion as v<*^etation ceases early, or conti- 
nues until a later period of the season. This is noir 
perfectly well ascertained, and generally acknowledged y 
and likewise, that all kinds of food which preserve a con- 
tinual vegetation are effectual preventives : such are 
clover, turnips, sea-marsh, and the dark-coloured tath 
which grows in abundance on drained ground that has 
formerly been marsK. This last being so green and soft, 
and continuing to vegetate at all seasons v\hen the wea- 
ther was imild, induced many people to believe that it 
was of a flatulent nature, and would increase the male- 
volence of the sickness, but experience soon evinced 
the contrary, and that in proportion as this grass was 
nourished by the prevalence of the draining scheme the 
sicknes^s by degrees disappeared." ]Vlr. J. Hog. 

A moderate use of turnips is also almost a certain pre.- 
ventive. " Small turnips," says Mr. Singers, ^^ on 
coarse moor-land answer very well ; or if the larger tur- 
nips are drawn, the smaller ones may be left for the 
sheep ; or a few may be taken out of any field at plea- 
sure, and thrown down on any barren spot which it is 
wanted to improve, the sheep being conducted thither 
for an hour each day. The effects of these easy and 
simple modes of preventing sickness are really encou- 
raging. Mr. George Brown, of Caldholm, on the lands 
of the Duke of Queensbury, has tried it for several years 
with a success greater than he himself expected. Mr/ * 

m 

William Johnston, at Mollin, on the estate of the Earl 
of Hopetoun, has also found it beneficial beyond his 
hope. These two farms were severally* tried with this 
distemper; and it consists with experience, that their 
losses have been considerably reduced. But these in^ 
fauces are only two out of many." 

The . 
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The prptection of stone Wa*s, especially when thilt 
of forest trees behind them is superadded^ is also of 
material consequeoce. 

Care should also be taken at no time to overheat them, 
notfalug is more apt to injure sheep in high condition. 
, The margins of rivulets, and other places abounding 
with rank grass, should either be inclosed, or cut down 
for other uses. The molehilk also should be carefully 
spread. But, although every precaution must be takeA 
to prevent the hogs from eating such succulent food to 
excess,'^ starving . is almost equally destructive ; and 
in hajrd weather they should either be removed to 
tbe lower parts of the country, or hay and turnips may 
be given them upon die spot. 

The pumber of hogs in one hirsel should seldom ex- 
ceed five hundred, as at certain seasons it is almost im« 
possible to do a greater number justice, and prevent 
tbem from doing hurt to each other. 

Much may also be done by proper attention in the 
selection and management of the hog- fence. Thfe part 
of the farm appropriated to this purpose should consist, 
as nearly as possible, of one kind of soil ; and it is no 
great matter what the nature of the soil be, provided 
it be nearly uniform : it is but stocking it the lighter, 
and sheep will thrive ai^ well upon coarse land as upon 
fine, if there are few or no sweet spots interspersed 
through it. 

Mn W*elsh, while he approves of the general practice 
of saving the winter pasture inteijded for hogs, from the 
beginning or middle of August till the beginning of 
October, if they can be so long kept in a thriving con- 
dition, strongly reprobates,' as a deliberate prepareudon 
for the braxy, the custom of. prdViousAy eating it quite 

bare, 



On the Diseases if Sheep, 17$ 

1 

bare, by milking ewes, feeding cast lambs upon thdr 
mother' & milk, &c. ' 

■ 4 

If ley heather be tmavoidably situated within the 
bounds of the hog's winter pasture, care should be 
taken, on the first opportunity that offers, to burn down 
every bush of it,, by whigh means it will he converted 
from an inceiv^ive to a preventive of sickness; for the 
young »proifts which grow upon burnt ground are geae- 
rally laxative, and easy for the stomach. 

** Experienced shepherds," says Mr, Singers, ** have 
also found hi^nefit from visiting their young sheep evcarjr 
morning at an early hour, when the approach of sicknen 
is dreaded. If any danger arise from the degree of ex-^ 
temal cold, the sooner they get up and move about the 
better ; and should the bladder be affected, the sheep 
may have some chance of relief, from rising up and 
passing their water, whereas by continuii'ig on their 
layer this danger increases every hour,'* 

Bleeding about Hallow-day is said by Mr. CampbeH 
to be almost a certain preventive. He directs the hogs 
to be collected, about fifty at a time, and to be lifted, 
the fattest first, and laid upon a table, two boys holding 
them by the feet On the other side of the table, hav- 
ing the animal's beck towards them, and its head to their 
left band, stands the bleeder and his assistant* The 
latter, with a pair of sheep-scissars, clips away the wooi 
above the jugular vein, about the breadth of a crown- 
piece, and puts a soft woollen bandage round its neck. 
Hear the shoulder, until the vein rise. Then the bleeder, 
to prevent the vein from shifting, applies the fore finger 
of the left hand on one side of the vein, and his mid 
finger on the other, and holding the lancet between the 
finger and thtunl;^ of Jiis right hand, with about half an 

inch 
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inch of it uncovered, strikes it with a smart jerk into 
the vein, directing its point obliquely upwards. If the 
blood appears bright and thin, a wine-glassful is suffi- 
cient, but if dark and thick, double the quantity may be 
taken. The bandage is then to be removed^ the lips of 
the wound brought together, and the hog's tail drawn 
backwards as it is set away. 

" About Martinmas," Mr. Laidlaw very judiciously 
observes, " I have heard of the whole hirsel being folded, 
and doses of, I know not what, poured down their throats, 
no doubt spme strong purgative, to free the creature of 
some of its exuberant JaUiess ! which hath cost the anxi* 
ous shepherd so much pains^ and the intelligent farmer 
so much expense. I have heard also of chasing them at 
night, when setting them out to their layer, till they be- 
gan to blow pretty hard ; but for my part, I would ra- 
ther choose to see them walk calmly, for this reason : 
any sudden and violent exertion of the animal powers 
rather obstructs than assists digestion. And sure I am, 
that xxizay feats of this kind will waste both the flesh and 
constitution of the animal. In short, whatever pre- 
ventives (I mean those of the drug kind) are made use of, 
they have all one tendency; that is, to make the crea- 
tures leaner. But it is surely very inconsistent to use 
every prudent method to fatten them at one time, and 
at another to disregard every thing but saving the life of 
individuals. And although some attempts of this kind 
may at times become proper, yet, generaUy speaking, 
such as use remedies of this kind may at least take a 
* more profitable method. Keeping more sheep on the 
same bounds will effectually answer this purpose — save 
the expense of drugs — and give the profit of the extra 
sheep intp the bargain !'* * . ( . . 

. WTiea 
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When the sickness breaks out with violence, the best 

ft t « 

mode of checking it, is to give them tuniips on their 
owq pasture, or to remove them to some other situation, 
where they can get plenty of succulent food ; but this 
expedient is attended with danger, and' should not be 
resorted to unless there is a probabiHty of very great 
loss ; for although it generally puts a stop to their dying, 
it often begins again when they return back to their. 
Own pasture ; and being removed at an improper time 
of the year, if the spring be hard and severe, poverty 
always sets in amongst them. 

Cases of Sickness^ rfrawn wj7 Jy ilfr. Stevenson. 

Case I. — In the month of November, the 18th if I 
recollect right, 1802, a young sheep was brought home 
by the shepherd, affected by sickness. The wool was 
clapped, the eye was languid, red, and watery. There 
was great heat over the body. The mouth was dry, the 
breathing quick, and somewhat difficult ; the pulse beat 
frequent and strong, and its limbs seemed scarcely able 
to support it. 

The tail was cut across in two places, when a consi- 
derable quantity of black thick blood flowed from it. As 
no Glauber^s salts could be had, a handful of salt was 
given it^ dissolved in warm water, from a tea-pot; it 
Was put into the house, and the door ^hut. In about 
half an hour it wa$ laid down upon some straw, and ap • 
peared very weak. On approaching it, it rose, but could 
scarcely walk. The tail was still dropping blood. In 
two hours after it was standing, and run away to the 
other side of the house when it was approached. The 
ey^ was rather more lively, the tail had ceased bleeding, 
and it walked without any difficulty. In two hours more 
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it was eating some hay that had been given to it, and 
the salt had purged it very freely. It was kept -in the 
house all night, and next morning, when let out to the 
park at the back of the house, it eat a little. The wool 
,was still clappeid, but the eye was lively, and the burn- 
irig heat was gone off the skin. The purging continued 
all day ; it was again put into the house at night. Next 
morning when let out it seemed quite well, eat very well 
during the day, and next day was sent to the flock. It 
had ho relapse. 

Case II. — On the 7th December 1804, another sheep 
was brought home. The shepherd had seen it affected 
in the morning, but it was not brought home till after 
dinner, on account of the distance. When brought 
home it could not stand, which we attributed to the 
tying of its feet, for the purpose of being carried home, 
a distance of nearly four miles. 

The eye was dull, wool clapped, pulse quick and 
strong, mouth dry, breathing very quick, and a kind of 
palpitation at the heart. When the shepherd laid it 
down from his back, it made some water, which was red 
like blood. ^ 

On cutting the tail, two or three drops only of 
blood, black, and thick like tar, followed the inci-* 
sion, I which, however, soon stopped. The vein on the 
itiside of the fore leg was jgjgned, from which aJl;i|o no 
more than two or three li^ps came, of the same black 
and grumous appearance. The -ear was also cut in the 
inside, but little or no blood came from it. An ounce 
and a half of Glauber^s salts were ^ven, in half a mutch* 
kin of warm water, and an old blanket thrown over it. 
In three quarters of an hour the tail was bleeding very 
freely, but the pther places had stopt The animal was 

lain 
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lain down, and could not rise. The pulse was quick, 
and it was apparently very sick. In the evening, about 
two hours after, it was much in the same way, only the 
skin was not quite so hot. It got a little meal boiled in 
water, and the blanket was left on it during the night. 
On looking at it next morning, it was risen, but scarqely 
able to walk. The tail had bled a considerable quantity, 
and it would not eat. The wool was clapped to its body, 
and it still had a very languid appearance (probably 
from the blood it had lost). It got a little more boiled 
meal and water, and the salts had operated. In the 
afternoon it was eating a little boiled hay ; and from this 
timeit gradually recovered, without any other applica- 
tion. It continued very weak for about eight days, when 
the wool was risen to its usual appearance, and it was 
sent to join the flock. 

As the sickness did not appear in the flock, I had no 
opportunity of again trying the practice at that time. 

Case III. — In the beginning of March, however, 1804, 
at which time the weather was very cold, a young sheep 
or hog was brought home in the afternoon, gasping for 
breath, pulse very quick, eye quite bloodshot, skin re- 
markably hot ; had been observed not eating in the 
morning, and seemed even then remarkably languid, 
but made no motion as if affected with pain. 

On cutting the tail across, a few drops of blood, like 
tar, followed, but stopt immediately ; the ear was cut, 
the neck-vein was opened, the vein on the fore part of 
the belly, as was also that on the fore leg, from none 
of which above a drop or two came. A dose of salts was 
given, and it was covered with a blanket. On going to 
look at it about an hour afterwards, it was dead. 

On opening the body, the fourth stomach was found 
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mortified over all its upper and fore part, which extend^ 
ed to the place where it join$ the bowels, which were all 
quite red, as were the stomachs in a less degree. The 
internal coat of them all was very loosely attached, and 
the smell was extremely disagreeable ; there was a 
reddish or livid appearance over the. whole body, which 
arose partly from the blood not having been drawn from 
the animal> but more particularly from the previous in- 
flammation that had existed. The right auricle and ven- 
tricle of the heart were quite full of the same dark kind 
of blood as came from the incisions made before death, 
and the whole flesh was quite soft. 

CaselV.-T-Qn the 14th November 1803, a young 
sheep was observed affected with sickness, belonging to 
a friend, during the time I was on a visit at his house. 
He had ordered it to be killed, alledging that sickness 
was uniformly fatal; but was easily persuaded to try 
something for its relief, as, if it succeeded, it niight be 
advantageous in cases of a similar kind. 

The appearance of the sheep upon viewing it was by 
no means favourable upon a trial. The wool was clap- 
ped, the eye was red, the pulse strong and fuU^ the 
skin very hot, breathing laborious, with considerable 
wheezing, and it was scarcely able to stand. The belly 
was; somewhat swelled, and the mouth quite parched. 

It was bled, as has been described, in the taiT, neck, 
fore leg, hind leg, belly, and ear, from .which theile was 
a little blood got, of a dark colour. As ho Glauber's salts 
could be bad, a handful of salt was given to it, dissolved 
in a tea-pot full of warm water, and it was left in a house 
by itself. In half an hour it was laid down, and we 
thought it dying. On going to it, it rose, but could not 
walk. The tail was bleeding pretty freely, and the blood 
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flowing from it was rather of a reddei* colour, the pulse 
was quicker, but not so strong, and the other Wo\lnds 
had bled a little ; the symptoms were not increased, but 
did not seem better. 

As there happenied to te some saltpetre (or nitre) in 
the house, we gave it a tea-spooni^l of it in another 
tea-pot of warm water, but reserved the half, which 
was afterwards given, at the interval of an hoiir, when 
the heat was rather less, and the skin' somewhat mbist. 

/ 

At the end of the second hour, it had made a consider- 
able quantity of water, and seemed rather more relieved. 
In two hours- more the salt had operated, and the wounds 
still continued dropping. It got a' large tea-pot full of 
meal and ^ter. Next morning it' looked much better^ 
but would not eat. In th<e afternoon, however, it eat a 
little boiled hay, which it liv^d dti for two days^ whea 
it was put into a park by itself/ In two days more it was 
sent to join the flocL 

Case V. — In the month of April 1 804, when the wea-^ 
ther was unseasonably cold, on the 12th, a hog was 
brought in, affected with sickness. It was observed by 
the shepherd Sit mid-day, and was brought home in the 
afternoon. It was bled in the tail, from which a con«- 
siderafole quantity of blood came ; it got a dose of Glau- 
ber'ti salts, and had two tea-spoonfuls of nitre dissolved 
in a cheeping of boiling water, df which it got*' half a 
mutchkin every two hours. At bed-time the tail conti- 
nued bleeding, and it seemed rather easier. On look- 
ing at it next morning, it was stiff, having died in the 
night. , • 

On opening the body, the general redness apparent ^ 
itrsheep^dying of the sickness \Vas very observable : the 
\ Rowels wete all affected, but none of them seemed to be 

the 



1 $2 On the JOfis'eases of Slieep, 

9 

the iipoaediate se$it of the disease, as no mortification 
was apparent on any of them. The flesh of the body 
was all of a livid hue, and the inflammation seemed to 
be generally diffused over it. Black clots were found in 
the right auricle and ventricle of the heart, and the food 
in the stomachs might have rubbed between the fingers, 
like dry sand or chaff. There was also a redness ob- 
servable in the brain. 

I have had many more opportunities of making ex^ 
periments upon sheep affected with sickness, a detail of 
which, after what has already been said, would be un- 
necessary. Taking the average, however, of those that 
have been affected, I have been enabled, by the prac-* 
tice laid down, to save three out of five. The propor- 
tion is even greater; but allowing for contingencies^ 
such as their being nearly dead before being brought 
home^ I have stated this as the proportion. 

Number affected .25 

died 9 

' ' — recovered ....* 16 

Trembling, ThwarUr^ or Leaping ill — These three 
appellations, of which the last is most common in An^ 
nandaie^ and the. first in Selkirkshire and to the east- 
ward, are now used as synonymous ; but they are applied 
indiscriminately to all diseases which, on a dry soil, pro- 
ceed from a debilitated state of body and barren seasons, 
♦* Under thisf triple nam^," continues Mr, J. Hog, " I 
have seen sheep suffering by diseases, which at least had 
much resemblance to rheumatism, ague, palsy, and 
apoplexy ; and even when pn old sheep falls down and 
4ies of weakness and debility^ the manner of their death 
differing somewhat from that of hogs, it is frequently 
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ascribed by shepherds to the tremblingy or thwarterAU?^ 
In confirmation of this opinion, there is so much diver- 
sity in the descriptions of this disease, its causes, and 
' method of cure, €is given by Mr. Stevenson and the 
other gentlemen, that any attempt to reconcile them 
would only lead to confusion ; and therefore it will be 
proper to consider them as distinct species. 

Species 1 5/.— This disease is fnuch more rare than for- 
iperly, and is scarcely known in the Highlands; It ap- 
pears 4n spring and harvest. . It affects sheep of all ages 
and kinds, but never when in good condition, and it 
exists chiefly on dry farms, having a northern exposure, 
which are evidently overstocked, and on these only 
when the spring is severe and dry, or when early April- 
grass 'has been cut down by frosts, and the sheep can 
find no succulent food or any thing green. Its produc- 
tion is favoured by a long continuance of easterly winds ; 
and in cold weather ewes are sometimes attacked by it, 
even after they are fleeced. In these circumstances 
they become extremely emaciated, especially when 
many of them are heavy with lamb or giving suck ; and 
" if at this time,** says Mr. J. Hog, " they* get an over- 
stretch in running or leaping, or even a hasty start, or 
crush in the fold, numbers fall a prey to this disorder, 
or rather to these various disorders. Some will fall down 
and die in two or three minutes ; others will lose the 
power of one side, and lie sprawling till they die of 
hunger ; others again will lie shivering, and very sick 
at tinies, until death also comes on ; and some will go 
a long time quite lame, tarrying sometimes one limb, 
sometimes another, till they are likewise quite exhaust- 
ed.'* Mr. W. Hog describes it as of two kinds, some*^ 
times seizing the whole system, when there is a general 

trembling 
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trembling over the whole body, and sometimes affecting 
the legs only, when the e^uimal immediately falls down, 
and the shaking, which is uninterrupted, is cpnfined to 
the legs. Mr. Welsh saySj^ that the animal gradually 
losQS th(& power of its legs and body, until it becomes 
quite weak^ always lying at last upon one side. Those 
which die of it in spring are lean and useless ^ but the 
mutton of fat bogs carried off by it in September is hot 
uneatable. It is^sometimes extremely fatal. In one in- 
stance, out of a, flock of forty score, seventeen score 
were lost in one spring. It was fprmerly thought tp be 
contagious; and althoug)i^his can scarcely be th^ case, 
it is certainly mP^ destructive v^hen it first cpoies among 
a flock ; and when sheep are broujght from a clean 
^ground to one infected witb it, great numbers of them 
are sure of dying, Thos^, which survive it one, season 
are sure to relapse next i$pring. 

Udder-locking, , as has been already stated, should -b^e 

, entirely laid aside. ' Mr« J. Hog mentions one instance^ 
wherje one-twentieth of ti large parcel of ewes d^ed of 
this disease in the course of a week afteif they h^d been 

. udder-locked. It is also useful during the mopths of 
April and May to provide them with sufficient shelter 
and food; and to avoid overstocking if the early grass 
has. been blighted, to jgasture them in a rich|>ark| or 
water-meadow, or on moss, ^nA early rye-grass. 

Various cures are recommended. When they fall 
down suddenly, and are threatened with immediate 
deatbji bleeding, by cutting the tail or opening a vein 
on the inside of .the fore thigh^ will sonie times give in- 
stantaneous relief. In all the other cases it is proper to 
take them home, and feed them with strengthening food ; 
and if at this time they are attacked with a temporary 

diarrhoea^ 
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diarrhoea, they recover very fast, and soon acquire thdr 
former vigour. Mr. Welsh says, that there are a few 
cures tried, but he believes with litde success. Dipping 
in cold water is often practised. Whisky and gunpow- 
der is poured down their throats. Balls of mustard and 
hot pungent medicines are often administered. The 
Rev. Mr. Singers recommends bringing them into the 
house, giving them a mixture of equal quantities of 
wanned. sallad oil and spirits, with a little finely pow*- 
dered ginger, at the same time rubbing into the back a 
little black soap broken in warm water, and feeding them 
on hay, the produce of dry walks. 

Mr. James Ho^ also mentions the uniformly success- 
ful treatment 6f sheep affected with this disorder during 
summer and autumn, by giving them a decoction of the 
deW'CUp and healing-leaf boiled in butter-milk. 
• Species 2d. — The second species is so particularly de- 
scribed by Mr. Stevenson, that it will be sufficient to 
quote his account of it. 

" This is a disease which is chiefly confined to the 
flocks in the south of Scotland, more particularly about 
the banks of the Tweed, and of those rivers which dis- 
charge themselves into it It is a complaint almost un- 
known to the farmers on the Pentland range, and to the 
north of the Forth. 

*' In those places where it prevails, it is sometimoi 
peculiarly &tal, and a farmer often loses more of the 
flock by this alone than all the other diseases put to- 
gether. 

' ** When this disease first comes on, which is generally 

^during the summer or harvest months, the animal turns 

somewhat stupid and neglects its food, doses round as 

in the sturdy, and frequently leaps up, as if to clear 
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nisy |)U8h or dike before it ; at tioies it vHU eat rorad^ 
ously^ and 4gaia refiuie all auistexiaiice for a considerabi^ 
time* It continued leaping frequently during the day» 
and the neck is frequently stiff, and turned to one 
side * : convulsions take place in the limbs^ which make 
the aniqaal &U down, make curious contortions^ and at 
tim^ run to a little distance : the body sometimes par-* 
takes .of these when the animal turds totaUy incapable of 
motion, and dies from want of food, \yhich the jaws will 
not open to admit, being closely wedged together; Iii 
this $tate it is unable to foUow the flock, and the wool 
claps to its body. It lies for a long time motionles% 
and at length .dies* After lying motionless for a con* 
siderable time, in those cases where the disease is not so 
violent, and the spasm of the jaw not so severe, it gra* 
dually relaxes, and they will eat the whole of the food 
within their reach, although the power of the limbs is 
. totally gone. They will so completely eat all tlie grass, 
that they will leave the earth quite red all aroimd them. 
If the shepherd is attentive, and lifts them from one 
place to another, and the season pretty well advance^ 
they slowly recover, and again are restored to. the use of ^ 
the limbs. When they . lie in t^e inactive state mefir 
tioned, if the weather is warm, argots are very apt t^ 
breed in them ; and if not attended to, soon destroy theA^ . 
^^ This disease appears commonly during the sttnaaer 
and harvestvmonths, especially during hot and sultry 
weather, and arises either from the sheep being pat into 
violent motion by dogs, or overheated by the sun ; ia 
whichrcase, in a few hours after, it makes its appear** 

a 

* Tbe dieep are oftea flffeeted with wry necks, without any of the 
elh^ ty tiiptoms^ whicli may he cowidercd «« a leMcr degnt of tJie 
iaine diieaw* 

ance 
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toce by the stiff neck, or some of the other symptoms 
coiniiig on. When the sheep are exposed to fatigue it 
inll take place, if the weather is warm^ independent of 
violent motion. 

** It is generally the fattest of the flock that are cut 
off by it. 

** This disease arises often from the braxy, and i$ 
generally a favourable symptom. It is never severef 
however, when it is a consequence of braxy, and the 
stiff neck never accompanies it. 

** On opening the head of those that die, the vessels 
of the brain are slightly turgid and red, which, howevei;, 
• it always the less the longer the disease has continued. 

** As the diseaj^e arii^es from the brain being oppress- 
ed, by too much blood being sent to it by the quickened 
circulation, the first thing to be sittended to on the ap- 
pearance of the disease is copious blood-lettings which 
will he more effectuar if taken from the veins of the 
neck, or from a vein in the outside of the eye, generally 
well known to shepherds. It may even be taken from , 
the tail or fore leg ; but the veins of the head being 
Opened, is generally considered to be most effectual in 
this complaint. As there is t6o great a determination of 
blood to the head, it will be attended with advantage to 
make a determinaticm to the bowels, by stimulating them 
by purgatives, such as Glauber^ s salts an ounce, calomel 
ten grains ; or, what is more proper, as it also acts on 
the kidneys and skin, a dose of half an ounce of nitre. 
These must be perse\^r6d in fill the symptoms disap- 
pear.' But if the animal is too far gone in the. disease, 
and has lost all motion, it should be killed for the sake 
of the carcase, which in this disease is not affected, or 
^ least but slightly.'' 

Bh pi ^ Cramp 
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Ctamp of the Legs.^^^^ This has by some b^en deno- 
minated the wood evilj from its generally arising from 
the drippings of trees in cold and wet weather. It seizes 
the legs of sheep, and makes them totally incapable of 
walking, and will at times spread through the flock at 
Once. In this disease, the action of the nerves of the 
legs seems to be so much impaired by cold ^ to destroy 
their energy. 

" Mustard has been i-ecommended to be given inter* 
nally, a tea-spoonful night and morning. But the most 
effectual method of removing it, is to rub the parts af- 
fected with warm flannel, and keep the sheep dry. A 
little oil of turpentine may be used externally with ad- 
vantage, if the rubbing does not otherwise succeed." 

Mr. Stevenson, 

Slur dy.-^— The sturdy is a disease of considerable im- 
portance, both on account of its frequency, and because 
it always proves fatal, unless when relieved by art. Two 
varieties have been described. 

Variety 1st. When a sheep is attacked with this 
species of sturdy^ it ceases to improve, becomes dull, is 
apt to loiter behind, and separates from the flock. It 
does not walk straight forward, but often deflects to one 
side, or dozes round in a circle. The eyes glare stea- 
dily in its head, and seem enlarged, from the pupil 
being round instead of oval, which in healthy sheep it 
always is in the day-time. Its vision is impaired, and it 
does not see any object which approaches it until it be 
very near, when it starts away, and runs furiously with- 
out any aim. When caught, it is remarkably stupid on 
being again liberated. In dry weather it follows eagerly 
to tliat quarter from which the wind blows. It has a 
great reluctance at passing water, and burns, and can- 
not 
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not easily ;get th|rougii it, but xno^ly frequents plaoas 
where it can hear the sound of water. Some time after 
these symptoms appear, in the course of perhaps threa 
weeks, on examining the head by pressing with the 
thumbs, a remarkable degree of softness is found at one 
part of it, where the skull seems to be wanting. In a 
few instaujces no softness is to be discovered in any 
period of the disease ; but in either case, if not relieved 
by operation, the animal loses the power of standings 
and dies perfectly emaciated. The duration of thi» 
variety of the disease extends &om. two months to a 
year. 

Variety 2d. There is, howei^er, another variety, much 
more rapid in its progress, in which a great degree of 
stupor comes on in a few days, followed by total blind- 
ness, and no softness is ever to be found in any part of 
the skull. 

Appearances on Dissection. — Variety 1st. On opening 
the bead in the first variety, an oval or round bag is 
found, lying between the brain and the skull, quite un- 
connected with any of the surrounding parts, generally, 
situated between or beneath the horns. They vary mucl^ 
in si^e, being sometimes no larger than a plum,. at others 
as big as a goose's egg. They are filled with a clear fluid 
Uke water, sometimes intermixed with a thin cruor, 
when it is of a glutinous or slimy nature. Within, or in 
ihe skin of this bag are seen, according to Mr. Seattle^ 
some little white bodies like nits. These are more par- 
ticularly described by Mr, W. Hog in the following 
passage, which, although blended with some hypothe- 
tical notions, is highly creditable to his talent for accu* 
rate observatioi^. " Two or three recent observations 
induce me to believe, that the dissolution of the brain, 

&c. 
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&c. is f^eetfbned by numbers 6f animalcidfls^ mihieli t 
haT4^ observed swimming loosely in ^ liquor. Tley 
resemble snf s eggs, both in shape and colour, but 
are somewhat shorter. But as all the animals upon 
which I made the observi^tion had been dead for some 
time, so these puny inhabitants of the brain were dead 
also ; but if they had been living and organized ani-' 
mals, which I have no doubt they vrere, there would be 
multitudes of so diminutive a si^e as to be quite imper^ 
ceptible to the naked eye ; and I am fully convinced, 
that if the disease was minutely observed in all its stages 
by microscopical observation, that, whatever its begin- 
ning -was, its progress would be, by the activity of these 
animalculiey increasing both in number and size/' In pro* 
portion as the disease advances, the bag increases in size, 
and by its pressure causes the brain to decrease, while 
the skull, immediately over the bag, becomes soft, and 
disappears, so that nothing intervenes between k and 
the integuments of the head. Sometimes, but only in 
tho^e cases where no atteinpt has been made to cure it, 
there are many small bags, unconnected- with each other^ 
Astributed through the brain. 

Variety 2d. In the second variety the water is not 
eontained in a bag, but within the substance of the braui, 
id certain cavities called its Tentrfcles, and sometimes in 
the hinder parts, where it joins with the spinal marroW| 
if! which case it is quite incurable. 

Hard substances growing from the inside of the skull, 
or blows upon the head*, occa^onally produce all Ihe 
symptoms of real sturdy^ but in these cases no water it 
to be found. 

Causes of Sturdy. — ^The cause of th^ symptoms is un- 
doubtedly pressure on the brain, whether it arise firoo* 

accidental 
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ftcctdent^.! co ntusion or a bony excrescence, as in false 
sturdy ; or from a collection of water, as in the two le« 
gitimate varieties. What, however, gives rise to these 
collections of water is not so well ascertained. Infiam^ 
mation of the bi^ain probably precedes its effusion in tha 
second variety ; but the generation of the hydatids in tha 
first is not at aU understood^ The disease is not conta-* 
gious; neither is it peculiar to any soil. It generally 
a&ets hogs in the months of April, May, and Juue, and 
is commonly ascribed to exposure to tempestuous wea« 
ther, without sufficient shelter ; at least, in a well*shel- 
tered flock few ar4» affected by it, and a clothed sheep 
never. Some kinds of sheep are extremely predisposed 
to il^ and will relapse again and again after having beea 
cured ; and homed sfa^ep are specified by Mr. Singers 
as bemg most liable to it. 

Cur9 qf <S2iiri^.*---The natural termination of this dis- 
ease is invariably fatal, unless we except those rare re* 
coveries which sometimes are the consequence of acci- 
dental blows in the heed, peobably rupturing the bag* 
Thevefore, and tnore especially as the mutton in this 
disease is good, the sooner an attempt is made 'to re- 
ceive the animal by operatioti the better ; and although 
^ is extremely simple, and not unfrequently successful^ 
ihouaaoids are suffered to perish through carelessness or 
ignoraoee. The cure may be attempted in three Ways^ 
by tapping, trepanning, or wiring. ' 

I. T^ppmg."'^^^ If the bag be seated any where in the 
erown of the head,'' says Mr. James Hog, << the ^ntlest 
way is to tap it in the place wfaete the skull is soft, and 
let the water run out. This is commonly performed 
with an awl or large corking pin, although an instru- 
ment with a small tube in it (a small troca) might easily 

be 
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be made, which would drain it off more completely. By 
this operation, if the instrument is not pushed too fai*, 
the animal is nothmg the worse, whether it recover or 
not But what is veiy I'ematkable, this plan is not suc- 
cessful on all farms alike, of which I have known many 
instances. There is an old shepherd on the farm of 
Mountberger, named William Cowan, whom I have of* 
ten heard observe, that in a course of thirty years* ex- 
perience, not one sheep out of twenty which he had 
tapped on his own farm had died, while it was very rare 
that he could cure any on some of the neighbouring 
farms. He performs it always with a corking pin.'* Mr. 
Laidlaw also says, that in his neighbourhood more have 
been cured by this operation than by any other ; and he 
advises the sheep to be laid oil its back^ and the pin to 
be inserted obliquely ; if water follow, the cure is cer- 
tain, but even although it should not follow, provided 
the hag be pricked, it is often successful. 

2. Trepanning and Extraction^ — ^This has been <m) welt 
lind ciroumstantially described by Mr. Stevenson, that it 
is only necessary to transcribe what he has said of it. 

** The animaK being properly secured, and the head 
placed iti the most convenient position, having the part 
to be cut uppermost, the skin is to be divided by an in- 
cision an inch and a half long, crossed by another oCthe 
iHtme length, at right angles to it. The skiiU, which is 
quite soft, is now to. b^ cautiously divided in the same 
manner^ till the bag with the fluid appear clear at the 
bottom of the incision, which it commonly does. The 
soft skuU is now to be turned back, or a bit cut out of it, 
so as to tender the bag completely visible^ It should be 
ta^en hold of by a pair of blunt forceps, and gently 
moved backwards and forwards, to loosen it from its pon- 

nectiont^ 
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i^eetion^^ whtch &re generally very slender: > fthis itmy 
be abo dcme by a crow^quili, or aiiy blnnt^'ffOiiit^cl in* 
strument, carried frequently round it. 

*^ The nose of the animal i9 now l» be held so as tx> 
restrain its breatb, which forces the bag from its situa*^ 
' tion. The operator should continue moving tad pulling 
it, stopping the breath at intervals, till it is qViite ex<^ 
tracted. . The skin is dnen to be laid neatly down agun^ 
and a tarry cloth tied over the 'wotQid above the dry 
lint, which is folded and laid on it, to prevent either 
cold in spring, or flies iu summer from injuring it This 
should be allowed to remain for two days, when the 
dressings may be changed, and a bit ot cloth spread 
with hogslard, fresh butter, or tar applied on the wound. 
The dressing should be changed every siecond day, for 
ten days or a fortnight ; after which time, in oidinaty 
c^es, it will require no more attention, being gene* 
rally healed up/ The skuU grows over it in about 
a month, and then becomes of its usual hardness ; and 
the animal is equally healthy, as if no disease had pUs-- 
viously existed. 

^^ The senses, after the operation, return in a few 
hoars, and next day they seem to be qmte relieved. 

<Mf by rashness or inattention the bag containing the 
fluid has been rpptured, Which sometimes happens, it is 
very difficult, in many cases impossible, to extract the 
sac. The best practice in this situation of things i$ to 
place the animal in such a position as that all -the fluid 
may run out. * Wash the wound with spirits, and try to 
extract, if possible, the remains of the sac^; then dress 
it with a mixture of tar and hasUicany or either sepa^ 
rately, and tun> the animal (which has now }ost its 
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ttiipid iif^fiearatice) into good pasture* The damps and 
cold of nif^t should be avtnded, ast they tend to produce 
iufiammation, which very soon destroys the animal. In 
this case thfl adhoisnon of the external air, aiid the irri- 
tating difessingsf, make the sideaof the sac adhere. Thi^, 
boirever, is not always the case, as I have known after 
a week or .twp the symptoms return, after the alleviation 
which the operation always pn>duced. Wheit this hap- 
pensi it is almost impossible to extract the bladder en- 
tire, on account qf the inflammation from tlie cutting 
causing strong adhesion. In this case the bag may be 
opened, and a little spirits or port wine injected with a 
syringe, which I have known in more than one case 
prevent a return of the symptoms. This operation 
Should not be performed in very warm weather, as mag-~ 
-gots are extremely apt to bneed in the wound. In 
frost inflammation is apt to be produced, which must 
also ^t thf t time render it improper. In these cases 
they should be fattened for the botcher as^ soon as pos- 
sible.^' 

There is a slight variation in the manner of perform- 
ing this ppefiation^. noticed by Mr. James Hog, as prac- 
tised by Mr. Laidlaw, of Willenslee. It consisted of 
burning a small hole through the soft part of the skull 
^with a hot iron, and' taking out the bag entire with a 
small hook ; but Mr. Hog does not approve of it, as 
Mr. Laidlaw cured only about every fifth sheep on an 
average* • 

* Tq this mode of operating is also to be referred the 
rbreakuig off the horn under which the ^disease is sup.> 
posed to lie, when no external softness is to be dis- 
covered. 

3. Wiring, 
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3. Wiring, — Tbi» vr^uarkable operadon is so vlccvl^ 
rate]^ described by Mr. James Hog, tbftt it will be only 
necessary to quote wb&t be has ^aid of it. 

^^ But if tbe skull feel soft in the forehevdy then die 
operation must be performed by tbrufstiag a stiff sharp- 
ened wire up each nostril^ until it stop against die i»p« 
per part of the skull. If this cure were not well au-» 
tbenticated by daily observation, it might seem a veiy 
severe and dangerous operation, as the wire goes quit^ 
through the brain in two different placed; yet a faf 
greater number are cured by. this way than any. othef. 
I have cujred numbers both ways, and killed a part ,too ; 
but those that I killed were generally with the wire, be* 
cause if the other fails of the desired effect, the wire is 
always applied to as a hst resource $ and many have I 
seen cured by it, which were to all appearance quit« 
past redemption, , ; 

<^ When I was a youth I was engaged for mai^y year^ 
in herding a large parcel of lambs, whose bleating 
brought the whole sturdies of the neighbourhood to 
them, with which I was everlastingly plagued; but as I 
was frequently weaving stockings, I fell upon the follow* 
ing plan : I catched every sturdied sheep that I could 
lay my hands on, and probed them' up through the brain 
and wostrils with oi^e of my wires, when I beheld, with 
no small degree of pleasure, that by this simple opera- 
tion I cured many a sheep to different owners ; all which 
I kept to myself, having no authority to try my skill 
on any of them, and it was several years before I. failed 
in one instance. If the sturdy is not at all to be felt by 
pressing with the thumbs, it is either seated in the cen* 
tr^ of the brain or behind, and nothing can be done for 

Qc 2 them 
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tbeAi except with the wire. I* hftv^'alxvays obiierred, 
tiiotigh t canndt weU aceountfbr it, that on'b^ing wired 
a sheep is sick, in proportion to the stiiFne^s of the gris« 
tie belotir thebraih. If th^r^ is much resistance it is 
always Very sick, but if the wire goes easily up it puts 
the sheep little off its ordiiiary. When one is wired it 
15 proper to take hold of it with both hands, behind the 
ears, and shake its head loosely. This empties the 
bladd^, and the water must find' its way by the hose 
afiterwards, for they will frequehtfy grow quite better, 
though tione be sieetl to issue from the nostrils at th^t 
time. It itaakes them sick for the present, but they are 
more apt to amend afterwards.'* 

This sirigular operation is also preferred as the safest 
4nd most successful by Mr. W. Hog and Mr. Scott, 
Ijrho says, that aftfer they' afe wired sheep * will lie as 
if dead for hours, sometimes a whole day, and sdU 
rcooter. 
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Electro- Chemical Researches on the Decomposition ef 
the Earths $ with Obsei'vations <m the Metals obtaithed 
J'rom the alkaline Earths^ and on the Amalgam procured 
from Ammonia. 

By Humphry Davy, Esq, Sec, £. S. M. R. I. A. 
(Concluded from Page 132.) 

V^ On the Production of an Amalgam from Ammormf 
and on its Nature and Properties. 

In the communication from Professor Berzelius and 
Dr. Pontin, which I have already referred to, a most 
curious and important experiment on the deoxydation 
and amalgamation of the compound basis of ammonia is 
mentioned, which these ingenious gentlemen regard as 
a strict proof of the idea I had formed of its b^infg an 
oxyd with a binary basis. 

Mercury, negatively electrified in the Voltaic circuity 
is placed in contact with solution of ammonia. Under 
this agency it gradually increases in Volume, and whea 
expanded to four or five times its former dimensions be- 
comes a soft solid. 

And that this substance is composed of the deoxj- 
genated compound basis of ammopia.and xnercury, thej 
diink is proved, 1, by the reproduction of quicksilver 
and ammonia with the absorption of oxygen, when it is 
exposed to air ; and, 2, by its forming ammonia in wa- ^ 
ter whilst hydrogen is evolted, and the quicksilver gra* 
dually becomes free. 

An operation in which hydrogen and nitrogen exhibit 
metallic properties, or v\ which a metallic substance is 
apparently composed from its elements, cannot fail to 
£x t3ie attention of chemistst and the peculiar interest 

• wh^h 
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which it oflFered in its relations to the general theory of 
electro-chemical science, induced me to examine the 
ciricumstances connected with it minutely and exten- 
Mvely. 

In-repeating the process of the Swedish, chemists, I 
found that to form an amalgam from fifty or sixty grains 
of mercury, in contact with saturated solution of am- 
monia, required a considerable time ; and that this amal- 
gam greatly changed even in the short period required 
for removing it from the solution. 

I was, however, able, in this mode of operating, to 
witness all the results they have stated, and I soon found' 
simple and mbre easy means of producing the effect^j. 
and circumstances under which it coqld b^ more dis- 
tinctly analysed. 

The experiments which I have detailed in the Ba- 
kerian Lecture for 1 806 proved that ammonia is disen- 
gaged from the ammoniacal salts at the negative sur^ 
face in the Voltaic circuit ; and I concluded that, under 
this agency, it may be acted on in what is called the 
nascent state, when it was reasonable to conclude it 
would be more readily deoxygenated and combined with 
quicksilver. 

On this vifew of the subject I made a cavity in a piece 
of muriate of ammonia ; into this a globule of mercury, 
weighing about fifty grains, was introduced. The mu- 
riate was slightly moistened, so as to be rendered a 
conductor, and placed on a plate of platina, which was 
made positive in she circuit of the large battery. The 
quicksilver was igpade negative by means of a platina 
wire. The action of the quicksilver on the salt was im- 
mediate; a strong effervescence with much heat took 
place. The globule in a few minu^s had enlarged to 

five 
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five times its former dimensions, and had the api^ear- 
ance of an amalgam of zinc ; and metallic crystallisa- 
tions shot from it, as a centre, round the body of the 
salt. They had an arborescent appearance, often be- 
came coloured at their points of contact with the mu- 
riate, and when the connection was broken rapidly di«- 
appearedy emitting ammoniacal fumes, and reproducing 
quicksilver. 

When a piece of moistened carbonate of ammonia 
was used, the appearances were the same, and the amal* 
gam was formed with equal rapidity. In this process of 
deoxydation, when the battery was in powerful aerion, 
• black matter formed in the cavity, which there is every 
reason to believe was carbonaceous matter from the de« 
composition of the cai'bonic acid of the carbonate *. 

The strong attractioh of potassium, so4ium, and the 
metals of the alkaline^earths for oxygen, induced me to 
examine whether their deoxydating powers could not 
be made to produce tlie effect of the amalgamation of 
ammonia, independently of the agency of electricity ; 
and the result was veiy satisfactory. 

When mercury, united to a small quantity of potas- 
sium, sodium, barium, or calcium, was made to act 
upon moistened muriate of ammonia, the amalgam ra- ' 
pidly increased to six or seven times its volume,, and 
the compound seemed to contain much more ammonia- 
cal basis diaii that procured by electrical powers. 

As in these cases^ however, a portion of the metal 
used for ^he deoxydation always remained in uiiion iot 

* The black matter inhich separates at the negative surface ia the 
electrical experiments on the decomposition of potash 6t soda« and 
which some experimenters have found it difEcult to account for* 
U I find carbonaceous^ and dependent upon the presence of carbonii;. 
acid in the alkali. 

the 
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the coitipound ;,in describing the properties of the amaU. 
gam /lom ammonia, I shall speak only pf that procured 
by electrical me^n$» 

The amalgam from amjnonia, when formed at the 
temperature of l(f or 30% is a soft soUd, of the con- 
sistency of butter ; at the freezing temperature it be- 
comes fifmer, ajid a crystallised mass, in which smalt 
facets appear, hut having no perfectly defined form *. 
Its specific gravity is below 3, water being 1. 

When exposed to air it soon becomes covered with a 
white crust, which proves to be cajrhonate of amnionia. 

When thrown into water it produces a qu^intity of hy- 
drogen equal to about half its bulk» and in consequence 
of this action the w^ter becomes a weak solution of am-* 
monia* 

When it is confined in a given portion of air, the air 
enlarges considerably in volume, and the pure quick* 
silver re-appears. Ammoniacal gas, equal to one and ai 
half, or one and threcrfifths of the volume of the ^maU 
gam, is found to be produced, and a quantity of oxygen 
equal to one-seventh* or one-eighth of the ammonia dis- 
4|)pears f, . 

When thrown into muriatic apid gas it instantly be« 
comes coated with muriate of ammonia, and a smaU 
quantity of hydrogen is disengaged. 

lu sulphuric acid it becomes coated with sulphate of 
ammoniiL and sulphur. ' ./ 



- * From thrfucet I sospcct the form to be cubical. Tbe amalgi 
^f pota»iuin crystallises in cubes as beauttfui> and ia some cases 
as large, as those of bismuth. 

+ This experiment confinns the opinions I have stated concerniDg 
the quantity of oxygen in ammonia i but as water is present, as will 
be immediately shewn, the data for proportions are not perfectly 
cjwrcct. 

I at- 
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^ ixHUempMed bf 9. craunQtypf .modes .to preserve this 
.mnaigpftOi. si Imd hop^d by .aubmittiiYgit to^i^tlliation 
:»ut af I the contact of air, or fuater, or bodies wlucii 
^oai})df£ar»i;^,pX3{gi^p, to he able to obtaiu the deoxy- 
•f^ieQAtad sjibstancre.wJnoh had been uiiited to the quick- 
silver in^^tpuKe'forin ; :but. all the circum&tances oftfae 
expetiimfiut opposed itheatoaelves ^to such ta Tesult. 

}It is iwell Jutown to; persons accustomed, to banunetn- 
•cal experiments, that mexjcxiry after b^ng once m<^ist- 
ened^ ^retains water with great, perseverance^ and cata 
only: be. f seed from, it by boiling; and in the itoses of 
iithe. decomposition of ammonia, .when a. soft amalgam 
Jiad .been 'k^t oontinually moist, both internally >and 
r£Stenia}Iy;ibr.6ame time, it coiild ijiotbe expected that 
iflU the water .adhering to it^hould be easily removed. 

J twiped the.amajigam^as carefully as possible with bi^ 
ahalotts paper;.. but even in this process a considerable 
^povto)n49f the .ammonia Jwas regenerated ; I^atteolptad 
-toafxeeit from.4noistuc& by passing it. through fine linen, 
vbut a. complete decompoution was effected^ and nothing 
:wBs Stained bu&pur^ quicksilver. * . 

'.3^1ie>\i^adex}uantifty ^of the basis of ammonia com- 
bined iii.naEty-gx^iDS of qiucksilver, as is evidept from 
rl^ statements that' have been made, does not >e:sceed 
iparttof a ^ain^ and to supply oxygen to this>carc€ily 
paft of a grain of water would be required, which is 
'a qu^ntilp^'hai*dly appreciable, and which merely breath- 
ing upon the amalgam would be almost sufficient to 
. «ommumoate. 

Hence, when an amalgam, vrhichhad bean wiped by 
means of bibulous paper, was introduced into naphtha,. 

it decpipppsed almost as rapidly fts.iu the ^p.ir, prp- 

' *j • ' ... ■ 

ducing ammonia and.h)rdiQgen^ 
SVoL, XIV. — SECOND Series. P d In 
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III oik it evolved hydrogen, and generated ammonia-^ 
<^al soap ; and when it was introduced into a glass tube, 
closed by a cork, gas was rapidly formed, and tbtt 
mercury remained free ; and this gas, when examined, 
was found to consist of Irom about two-thirds to three- 
fourths ammonia, and the remainder hydiogen '^. 

That more moisture sometimes existed attached to 
die amalgam, when wiped as dry as possible by bibulous 
paper, than was sufficient for the effect of decomposi- 
tion, I soon found by an experiment of dbtillation. 

About a quarter of a cubic inch of an amalgam nearly 
solid was wiped very dry, and introduced into a small 
tube : in this tube it was heated till the gaseous matter 
had expelled the quicksilver ; the tube was then closed, 
and suffered to cool, when moisture, which proved to he 
a saturated solution of ammonia, had precipitated upon it. 
I have mentioned that the amalgams obtained from 
ammonia, by means of the metals of the fixed alkalies 
or alkaline earths, seemed to contain much more am^ 
monlacal basis in combination than those procured by 
electricity : and when they are combined with the -me- 
tals of the fixed alkalies or of the earths in any consider- 
able quantities, they are much more permanent. 

Triple compounds of this kind, when carefully wiped, 
scarcely produce any ammonia under naphtha, ojs: 
oil, and may be preserved for . a considerable time in 
closed glass tubes, a liittle hydrogen being the only pro- 
duct evolved from them. 

I heated a triple amalgam obtaine4 from ammqnia by 
potassium, and which had been wiped by bibulous 

* {b tbe experiment of thq action of the amalgam upon air, the 
<)Xjgen if probably absorbed by nascent bydrogePs and reproduces 
watefi wbicb is dissolTed by tbe aamoaia* 

paper 
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paper in a dry plate-glass tube over mercury ; a consi- 
derable elevation of temperature was required before 
any gaseous matter was emitted, but the heat was raised 
till gas was rapidly formed, and the whole of the amaU 
gam expelled from the tube : in cooling, the mercury 
rose very quickly in it, so that a great part of the gase- 
ous matter had been either mercury or water, in vapour, 
or something which the mercury had absorbed in cool- 
ing. The small quantity which was permanent did not 
equal one-half the volume of the amalgam. 

On the idea that this gas nlight be a compound of 
hydrogen and nitrogen in the state of deoxygenation^ I 
mixed a small quantity of oxygen gas with it, but no 
change of volume took place ; I then exposed it to 
naphtha, when one half of it was absorbed, which, by 
the effect the naphtha produced upon turmeric, must 
have been ammonia; the remaining gas analysed was 
found to consist of the oxygen that had been introduced, 
and of hydrogen and nitrogen to each other in the pro- 
portion of nearly four to one. 

At first I was perplexed by this result, which seemed 
to prov6 the production of ammonia, independent of the 
presence of any substance which could furnish oxygen 
to it, and to shew that its amalgamation was merely 
owing to its being freed from water, and combined with 
hydrogen : but a satisfactory solution of the difficulty 
soon offered itself. Exposing the triple amalgam pro- 
cured from ammonia by potassium to a concentrated so- 
lution of ammonia, I found that it had very little action 
upon it, and introducing the amalgam moistened by it 
into a glass tube, it had nearly the same permanency as 
the amalgam which had been wiped before it was intrp- 
duced^ a little hydrogen only being evolved; but on 

D d 2 heating 
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heating the tube^ gaseous matter was rag^idly generated^^ 
which proved to consist of two-thirds* stmmoBia and olie- 
third hydrogen. 

In the instance in which the amalgam had been wiped^ 
a small quantity of solution of ammonia, add ^ej?bs^9^ of 
potash, must have adhered to it y and tbou^ the weaal^ . 
gam does not act upon this powerfully aC ComqaoR tei»- 
peraturesy yet when the water isr" ridsisd i« v$ipoiHi> it 
tends to oxygenate both the basis of amn[K>i|i».a(nid pot*' 
assium, and hence hydrogen isr evolved^ a^dr^olailil^a]f»<'. 
kali- produced. 

I distilled an amalgam procuJSed b]^ pot^Sffitun- fironr 
ammonia in ar tube filled with the vapour of Ha^t^si^ arid> 
hern>etically sealed^ in the same manRer dft iili the ««- 
periments for obtaining the metais of the earths^ bti4t xcv 
this case I procured ammonia, hydrogeiii and iiifrog^ii* 
only, and pure mercury } and the re^duuea^ W9ft polfti* 
suim, which acted powerfully on the giass tii^^ ' 

In another experiment of the same kifid I l(e]^ft due 
part of the tube cool by ite at the tiak6 dia ^^c post 
was strongly heated, but notfamg ooadeQ«illle 6bcc^pt 
mercury was produc^d|. and the eiasttfc prodliot* weie 
the same as in the former instance* 

I endeavoured to procure a^ amalgiam from ammonia^ 
%o which no moisture could be supposed tb adhere^. by 
heating an amalgam g^* potassiutii in ammfoniaeal ^asi 
The amalgam became covered witii a film of potash,, bai 
it did not enlarge in its dimensions, and a conmd^rtible 
(quantity of nou-absorbable g$is^ v^hich Wiks feiHid to con^ 
sist of five parts of hydrogen^ and one ctf tiitrogtny was 
produced, Th^ amalgam after, this operation did not 
emit ammonia by es^posure to air ; henc6 it se^ms pr6«- 
b^ble, t^iat for the deoxygenatipn Of fun^Dnia, aiid the 

combination 
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cQwbtiMion of its bs^is with metcnrjy tibe alksdi must 
be in the nascent state, or at lea^ in that coiuiens«d«. 
fcnrm in which it estists in ammonisueal salts, or solutiooB. 

VI. Some Considerations of general Theory j eonnected wih 
the Metallization of tlie Alkalies a^id the Earths^ 

The more the properties of the amalgam obtained 
from ammonia are considered, the more extraordinary 
do they appear. 

Mercury by combination with about -rswjr part of its 
weight of new matter is rendered -a solid, yet has its 
specific gravity diminished from 13.5 to less than 3, and 
it retains all its metallic characters ; its colour, lustre, 
opacity, and conducting powers remaining unimpaired. 

It is scarcely possible to conceive that a substance 
which forms with mercury so perfect an amalgam ^ould- 
not be metallic in its own nature * ; and on this idea to 
assist the discussion concerning it, ic may be conveni- 
ently termed ammonium. 

But on what do the metallic properties of ammonium 
depend ? 
' Are hydrogen and nitrogen both metals in the aeri- 
form state, at the usual temperatures of the atmosphere^ 

\ 

* The nature of the eoiUj^flniiidB of sulpharaoid phoiphonM villi 
loircury fevoarft thift opinion 9 these lofiaBiDwhle bodies hy coisbi- 
nation Impair it< metallic properties ; cinnabis|r it a non«coaduclofv 
and it would seem, from PeUetier*s experiments, Ann. de Chmie» 
Vof. Xnr. p. 125, that the phosphuret of mercury is not metallic im 
its ehattiCtars; chArcoal it a eonductor, and in plumbago earbea 
«pipiio«diel^v«fy helw to a metal in its cbaractort, to that the metals, 
lie nature of steel does not militate against the reasoning in thtf teA 
The only faets which I am acquainted with) that do militate a^inst 
it, are the metallic characters of some of the sulphurets and phos- 
phiir^t of fhe iinpetfeet metals. 

bodies 
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liodies of the same character, as zinc and quicksifver 
iviofdd be in the heat of ignition ? 

'Or are these gases iu their common form oxyds, which 
become metallised by deoxydation ? 

' Or are they simple bodies not metallic in their own 
;i^tiirey but capable of composing a metal in their de- 
oxygenated, and an alkali in their oxygenated state ? 

These problems, the second of which was stated by 
Mr. Cavendish to me, and the last of which belongs to Mr. 
Berzelius, offer most important objects of investigation. ' 

I have made some experiments in relation to them, 
but as yet unsuccessfully. I have heated the amalgam 
of potassium, in contact with both hydrogen and nitro- 
gen, but without attaining their metallisation ; but this 
fact cannot be considered as decisively for or against any 
€»ne of these conjecture^. 

I mentioned in the Bakerian Lecture for 1807, that a 
modification of a phlogistic chemical theory might be 
defended on the idea that the metals and inflammable 
selids, usually called simple, were compounds of the 
mme matter as that existing in hydrogen, with peculiar 
unknown bases, and that the oxyds> alkalies, and acids^ 
were compounds of the same bases with water, and that 
the phaenomena presented by the metals of the fixed 
alkalies. might be explained on this hypothesis. 

* 

The same mode of reasoning may be applied to the 
facts of the metallisation of the earths and ammonia, and 
perhaps with rather stronger evidences in its favour, but 
jitill it will be less distinct ai]id simple than the usually 
recieived theory of oxygenation, which I have applied 
to tVem. 

Th)j general facts of the combustion, and of the action 
of these jiew combustible substances upon water, are 

certainly 
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ccrtscinly most easily explained on the hypothesis of La- 
Toister; and the only good arguments in favour of ji 
common principle of inflammability, flow from some of - 
the novel analogies in electro-chemical science. ' 

Assuming the existence of hydrogen in the amalgam ' 
of ammonium, its presence in one metallic compound 
evidently leads to the suspicion of its combination in 
others. And in the electrical powers of the different 
«pecies of matter, there are circumstances which esttend^ 
the idea to combustible substances in general. Oxygem 
is the only body which can be supposed to be de* 
mentary, attracted by the positive surface in theeicei- 
tfical circuit, and all compound bodies, the nature «€ 
which is known, that are attracted by this surface, -con^ 
tain a considerable portion of oxygen. Hydrogen is tiib 
only matter, attracted by the negative surface, which 
can be considered as acting the opposite part to oxy- 
gen; may not the different inflammable bodies, sup- 
posed to be simple, contain this as a common element?' 

Should future experiments prove the truth of thts 
hypothesis, istill the alkalies^ the earths, and tl^e metal* 
lie oxjds will belong to the same class of bodies. Frotti 
platina to potassium there is a regular order of gradatioa 
as to their physical and chenucal properties, and this 
would probably extend tp aomioniuxa, could iJ^ h& ob- 
tained in the fixed form« Platina and gold in specific 
gravity, degree of oxydability, and other qualities, dif- 
fer more than arsenic, iron, ind tin, than these last do 
from barium aqd. strontium. The phsenomena of combus^ 
tioa of all the oxydable metals. are precisely analogous 
|ji the same manner as arsenic forms an acid by buroiag 
i.u air^ potassium forms an alkali and calcium an earth ; 

in 
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IB. a madmt similar to that in which osmium forms ct 
jrolatiie aod acrid substance by the rabsorptiou of oxy* 
igeitf does the amalgam of ammoniamproduce the vola^ 
tile alkali; and if we suppose that ammonia is me* 
taUtsed,.- by being combined with hydrQgen, and freed 
from water^ the «ame r^nsoning will likewise apply to 
the ether metak, with this difference, that the adhe** 
tence of their iphlogUton or hydrogen woi)ld be ^aqtly 
in the inverse ratio of their attraction for oxygen, (a 
plalina''* it .would be combined with the greatest en- 
d^. j in ammonium with ^. I^ast.;. and if it be separa- 
-ble from any of the metals without the aid of a new coai- 
Jbination, we may expect that this resolt will be %f]^d?4 
hy jthe most volatile and os;ydable, such as arsenic^ ^ 
tla^.toetals of the fixed alk^ies, submitted to inteoae 
;heat^ under. electrical polarities, a^d havJjig' the p^essui^ 
jof the atmosphere removed. 

Whatever new lights new discoveries may throw upon 
tins subject, still the facts that have been advanced uh^w 
that a step nearer at least has b^en alined towfirds 

* The , common mtitalHc ozydi .wn %liter thunUimr fatSMy Jist 

• potash aad floda are hcai^ier ; this fact in^j he Qfi^laiaed on xiUi^r 
theory ; the density of a coroppund wiil be jHrqportienal to the at- 
traction of its parts. Pistina, haying a ,weak affinity for oiygen, 
cannot he supposed to condense it ia the same degree as potassium 
does; or if piatmaand potassium be-both compounds of hydrogeiiy 
the hydrogentmult be'SttriacAed in pIatioa«4Wilh an emsrgy infiaitidy 
grerater th^ in potassium. Sulphuric acid, is (igbter than ^ntpl^ir i 

. but phosphoric acid (vfaere ibere is a stronger affinity) isheaTier 
than phosphorus. The ozyd of tin (wood tin) is yery iittle inferior 
to tin in specific gravity. In this instance the metallic Inue h com- 
^rsUiyely light, and the attraetion for oxygen #trongi and mAJoam 

.,irlMn the mctalJs much lighter, ajid'the atlraiKtion for Qjcjgpn 

• ftrof^er, it rajght be expected A priori that tbe oxyd be hcaj^ier 

^^thai the base. 

the 
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the true knowledge of the nature of the alkalies and the 
earths *. I 

Something 

* Since the facts ia this Paper trere commuiiicatedi to the Royal 
Society, I hare seen an account of some very curious experifnents of 
MM. Gay Lussac and Thenard, (in Number 148 of the Momteur, for 
1808, which I have just received,) from one of which fliey hav^ 
concluded, '* that potassium may be a compo^ind of hycb'ogeii mini 
potash.** 

These c^tlemen are said to have heated potassium in ammonia, 
and found that the ammonia was absorbed, and that hydrogen gas 
equal to two-thirds of its volume appeared, and that the pntaariam 
by this process had become of a graylsb-greea colour. By heatia^ 
this grayish-green substance considerably, two-Mht of tlie ammonia 
were agayi emitted, wfth a quantity of hydrogen and nitrogen coi^ 
rcqpondh^ to one-fifth more, and by adding water to^ the miztBre» 
and heating it very strongly again, they obtained the reihaiader af 
the ammonia, and nothing hut potash was laft. 

In these complex processes, the phienomena may be as eaiily 
explained on the idea of potassium being a simple, as that of iH 
bemg a compound, substance; nor when the. facts that have baea 
stated in this paper, and those about to be stated, are conndared* 
can the view of these dtstiiguished chemists, as detailed m the no* 
tice referred to, be at all admitted. 

Potash, as I have found by numerous experiments, has no al&uty 
for ammonia, for it does not absorb it when lieated in it ; it is not,' 
therefore, (allow iug their theory,) possible to conceive that a sub« 
stance having no attraction for potash, should repel from it a suV 
stance which is intimately combined with it, and which can be sepa* 
rated in no other way. 

A part of the hydrogen evolved in their experiment may be fur* 
nished by water contained in the ammonia ; but it is scarcely possi« 
Me that the whole of it can be derived from this source, for on svch 
an idea the ammonia must contain more than half its weight of wa^ ' 
ter. There is, however, no evidence that the whole of the hjfdro- 
gen may not be furnished by the decomposition of the volatile alkali 
itsdf. Potassium in its first degree of oxygenation nlay have an 
affinity for nitrogen, or potassium may expel a portion pf hydrogen 
Vol.. XIV.«--SscoiiD SaaxBS. £e at 
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Something has been. separal;ed from them which add» 

to their weight ; and whether it be considered as oxygen. 

\ or 

Ml tMe moinmt of \U combini^tioa with ammonium ; and as the 
whole of the ammonia cannot be regenerated without the presence 
of water; hydrogen and a little oxygen may be I'uraished to the 
remaining elements of the .ammonia, from the water, and oxygen 
to the potassium. 

Even before the conclusion was formed, that a metallic subiitance 
is decom^posed in this experiment, it should have been proved that 
^ the utrogep had not bpen altered. 

Jhat mere potasli, combined with hydrogen, cannot form pota»» 
•ium, is, i thhik, shewn by an experiment which 1 tried, in conse- 
qu^ce of ;the important fact lately ascertained by MM. <xay Lussac 
and Thenardi of tlie deoi^datiou of potash by iron. 

An ounce of potash was kept in ignition for some time in an iron 
tilbe^ ground into a gun>barrf 1, in which one ounce and a half of 
iron-turnings were ignited to whiteness; a communication was 
opened, by withdrawing a wire which closed the tube containing the 
fsitasb, between that alkali and the metal. 

As the potash came in contact with the iron, gaseous matter was 
developed, which was received in a proper apparatus, and thougii 
lomeof it was lost by passing through the potash into the almo- 
sphere, yet nearly half a cubic foot was preserved, which proved to 
be hydrogen. In the tube were found two products, oue in the 
quantity of a i€^ grains, containing potassium, con. bined witb a 
small quantity of iron, and which had sublimed in the operation, and 
the other a £xed white, metallic substance, which' consisted of an 
alloy df iron aqd {potassium. 

The first of these substances burnt when thrown upon water, and 
in its other characters resembled pure potassium, except that its 
specific gravity was gr^ter^its colour less brilliant; and when it 
taroished in the atmosphere it became of a much deeper colour than 
^ure potassium. 

Now potash that has been ignited is the purest forin known of this 
alkali ; but on MM. Gay Lussac*s and Thenard's theory, this potash 
roust contain water«, not only sufficient to furnish hydrogen to me- 
tallise the alkali, but likewise the q^uantity disengaged: dry potash 

thcoi 
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OT as water, the inflammable body is less compounded 
than the uninflammable sub»tan<;e resulting from its 
combustion. 

Other 

then, as it is procured in our experiments, must on this theory be » 
compound, containing a considerable quantity of matter nrhich caa 
furnish hydrogen ; and what would belts form or properties if de- 
prired of this matter we are wholly unable to judge, which brings 
this question to the general question discussed in the text. 
-Potassium I find may be produced readily from dry ignited potash 
in electrical experiments ; and the result of the combustion of pot- 
assium in oxygen gas is an alkali so dry that it produces violent 
heat, and ebullition when water is added to iL 

In MM. Gay Lussac's and Tbenard's experiment on the action of 
potassium on ammonia, the hydrogen disengaged in the first pro- 
cess, and that existing in the ammonia disengaged in the second pro- 
cess, exactly equals the whole quantity contained in the ammonia. 
Bnt there is no proof of any hydrogen being disengaged from the 
potassium, for the ammonia lost is not generated, nor potash formed, 
but by the addition of a substance, consisting of oxygen and hydrcK 
gen ; and as the three bodies coucerned in this experiment are pot- 
assium, ammonia, and water, the result ought to be potash, am- 
monia, and a quantity of hydrogen, equal to that eyolred by the 
mere action of water on potassium, which is said to be the case. 

Even if there were no other proofs, the chemical properties of 
potassium are so wholly unlike those that might be expected from a 
compound of potash au4 hydrogen, that they are almost sufficient to 
decide the question. Potassium acts upon water with much more 
energy than potash, and produces much more heat in it; and yet if 
a compound of hydrogen, the affinity of potash for water must be 
diminished by its affinity for hydrogen, to say nothing of the quan- 
tity of heat whi^h ought (on the common theory of capacity for heat) 
tp be carried 0^0* by this light inflammable gas. 

Potassium burns in cai^nic acid, and precipitates charcoal from 
it; whereas hydrogen elactrised with carbonii: iicid converts it into 
gaseous oxyd of carbon. 

Potash has a very slight attraction for phosphami ; but potassium 
hat a very strong affinity for it, so as to separate it from hydrogen, 
aad according to MM. Gay Lunac and Thenard, with the phenomena 
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Otbei* hypotheses might be formed upon the nevr 
electro-chemical facts, in which still fewer elements 
than those allowed in the antiphlogistic or phlogistic 
tbeoiy might be maintained. Certain electrical states 
^wnys coincide with certain cheoiical states of bodies. 
Thus acids are uniformly negative, alkalies positive, and 
inflammable substances highly positive; &nd as I have 
found, acid matters when positively electrified, and al- 
kaline matters when negatively electrified, seem to lose 
all their pecnliar properties and powsers of combination, 
fti these instances the chemical qualities are shewn to 
depend upon the electrical powers; and it is not im- 
^possible that matter of the same kind, possessed of dif- 
ferent electrical powers, may. exhibit different chemical. 

forms *. ' - ' 

1 ven- 

of inflammation. Potash has no affinity for ariienic, yet from the 
experin^ents of these gentlemen it appears that pptas^ium separates 
arsenic from arseniated hydrogen ; and hydrogen, yrhich is supposed 
hy them to exist m both compounds, can have no affinity for hydro-, 
gen, nor can hydrogen in one form be supposed capable of sepa- 
. rating arsenic from hydrogen in another form. 

Could not the experiment of MM. Gay Lussac and Th^nard be ex- 
plained except on the supposition of the hydrogen Leing derived 
from the potassium, it would be a, distinct &ct in favour of the re*, 
vival of the theory of phlogiston. It would not prove, t^owever, 
that potassium is composed of hydrogen and potash, but that it is. 
composed of hydrogen and an unknown basis; and that potash is, 
this basis united to water. 

* Phil, trans. 1807, Part I, p. 23. The amalgam obtained from 
ammonia offers difficulties to both the phlogistic and antiphlogistic 
hypotheses. If we assume the phlogistic hypothesis, then we mlift 
assume that nitrogen, by combiniug with one-fourth of its weight of 
hydrogoncan form an alkali, and by combiuing with one-twelfth 
more, can become metallic. If we reison on the antiplilcgtstic hy- 
pothesis, we must assert, that though nitrogen has a weaker affinity 

* ' • JS 

for 
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I Venture to bint at these notions : but I do not at^ 
tach much importance to them ; the age of chemistry 
is not yet sufficiently- tnature for such discussions; 
the more subtle po^wers of matter are but just begin- 
ning to be considered ^ and ail general views concern- 

for oxygen than hydrogen, yet a compound of hydrogen and nitro* 
gen is capable of decomposing water. 

The first assumption is, however, by far the most contradictory 
to the order of common chemical facts ; the last, though it dannol 
be wholly removed, is yet lessened by analogies. Thus alloys in 
general, and inflammable compounds, are more oxydable than the 
simple substances that compose them* Sulphuret of iron at com- 
mon temperatures decomposes water with facility, whereas sulphur 
under the same circumstances has no action on water, and iron a ver^ 
tfttftU one. The compound of phosphorus and hydrc^en is mo» 
Inflammable than either of its constituents. 

Should a new theory of the dependence of the chemical forms of 
matter upon electrical powers be established, the fiicts belonging to 
ammonium would admit of m more easy solution. Ammonium might 
be supposed to be a simple body, which by combining with different 
quantities of water, and in different stales of electricity, formed ni^ 
trogen, slmmonia, atmospherical air, nitrous oxyd, nitrous gas, and 
nitric acid. 

Water, on this idea, must be supposed a constituent part of all the 
different gases ; but its electricities in oxygen and hydrogen would 
probably be the very reverse of what they have been supposed by 
M. Ritter, and some ingentons English enquirers. 

Water positively electrified would be hydrogen; water negatively 
electrified oxygen : and aa in the physical experiments of tempera* 
ture, ice, added to certain quantities of steam by an equiUbriuili of 
heat, produces wateir, so in the chemical experiment of the gene- 
ration of water the positive and negative electricity of oxygen and 
hydrogen in certain proportions would annihilate each other, and 
water alone be the result. At all events ammonium, whether sim- 
ple or compound, must be considered as owing its attraction for ox- 
ygen to its highly positive electrical state, which is shewn by its 
powerful determination to the n^ative surface in the Voltaic 
circuit. 
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ing them, must avyet rest uiK>n feeble and imperfect 
foundations. 

Whatever be the fate of. the speculative part of the 
enquiry^ the facts however will, I hope, admit of many 
applications^ and explain some pbsenomena in na- 
ture. 

The metals of the earths cannot exist at the surface 
of the globe ; but it is very possible that they may form 
a part of the interior ; and siich an assumption would 
offer a theory for the phaenomena of volcanoes, the for- 
mation of lavas, and the excitement and effects of sub- 
terraneous heat^, and would probably lead to a general 
hypothesis in geology. 

The luminous appearance of those meteors connected 
with the fall of stones, is one of the extraordinary cir- 
cumstances of these wonderful phaenomena. This ef^ 
feet may be accounted for, by supposing that the sub» 
stances which fall come into our atmosphere in a meUil- 
lie state ; and that the earths they principally consist of 
are a result of combustion ; but this idea has not the 
slightest connection with their origin or causes. 

* Let it be assutned that the metab of the earthy and alkalies, in 
allay ^ith common metals, exist in large quantities beneath the 
surface, then their accidental exposure te the action of air and wa- 
ter mast produce the effect of subterranean fire, and a product of 
earthy and stony matter analogous to lavas. 
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I 

(Continued from Page 144,) 

cl OHN Schmidt, of Saint Mary Axe, London, Watch- 
maker ; for a phantasmagoric chronometer, or nocturnal 
dial, representing, or making visible at night, to an 
enlarged size, the dial of a watch against the wall of a 
room ; the reflection obtained by a light and optical ap- 
paratus being at the same time sufficient to give the 
room a pleasing illumination : the nocturnal dial miiy 
with little alteration be constructed of any watch or 
time-piece : but to render the whole as simple and use^ 
ful as possible, he has also invented a mechanism or in- 
strument which is applicable to, or separately useful 
from, the above, on account of its peculiar action, 
which he calls The Mysterious Circulator, or Chrono^ 
logical Equilibrium : this equilibrium requiring only 
one band or nonius to shew seconds, minutes, and, 
hours, and is particularly useful, and may (if required, 
with little alteration) represent an orrery. Dated De-r 
cember 20, 1808. Specification to be enrolled within 
ene month. 

John Fredehick Archbold, ^ of Great Charlotte- 
street, Blackfriars-road, in the county of Surrey; for 
improvements in making brandy; comprising, first, a 
new method in making wine^ as the worts or must for the 
maldng the brandy, and a still applicable to the working 
©fF the same ; and a new method of rectifying the spirit 
when worked off. Dated December 20, 1808. Speci- 
fication to be enrolled withiA six months. 
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William Tompson, of Deritend, in the parish of 
Aston^ near Birmingham, in the county of Warwick^ 
Locksmith; for a new- invented lock, which acts in a- 
perpendiciilar, and then in a horizontal direction, with 
springs and tumblers, one part being at liberty wbikt 
the other is in niotion, the bolts of which lock rectum 
into the body thereof when it is unlocked. Dated De- 
cember 29, 1808, Specification to be enrolled within 
one month. 

Malcolm M^George, of Bell-yard, Carey-street, in 
the county of Middlesex, Musical Instrumeut-maker, 
and WiLLUM M^Farland, of the Strand, in the county 
of Middlesex, Umbrella-manufacturer ; for certain im- 
provements in the construction of umbrellas and para- 
sols. Dated December 29, 1808. Specification to be 
enrolled within one month. 

William Steel, of Liverpool, in the county of Lan*- 
caster. Glass-dealer; for an entire new nuichine, en- 
^ne, or instrument, for making white salt, which will 
be much more U9eful and advantageous to the public 
than any machine, engine, or instrument, hitherto in- 
vented for that purpose. Dated December 29, 1808. 
Specification to be enrolled within one month. 
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JSpecifiCiitum <if the Patent grmt^fi to WiixuM Spoj- 
WBLt, qf the City cf New York^ in North America^ 
late rending in the Parish qf,S^nt Mary Lambeth^ in 

. ihfi County qf.Spirrey, and now of the City of York^ in 
that Part qf the United kingdom called England; fyr 
.certain Improvement^ in the manufacturing Mustard. 
: ConwmmMed to him by a Foreigner. 

Dated June 14, 1808. ', 

JL^O «11 to whom these presents shall come, &^. 
^ff QW KNOW YE, that in compliance with the said proviso^ 
I the 5aid William Shotwell do hereby declare that tl:^ 
'ialA invention is described in manner following; diat is 
'tO'.Bay ; 1 take mustaird-bran, or the of£al of mustard, 
'After as much mustard-flour has-been taken out as is 
'done by any of the modes now or hereafter used. I wfet 
^ihis^bran or offal with water, then grind it between horl^ 
' zohtal stones, or triturate it any other way, at pleasure; 
^VoL.iXIV.~SECOND SfiKlES. F f after 
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after which I immerse this in a considerable quantity ot 
water, stirnng it well ; then I suffer the bran, which is 
the most ponderous, to subside. , When this is done, 
tad whilst the flour is yet suspended, I draw off all that 
is above the bran into a flannel, or other suitable 
strainer, placed over a vat, which vat is to h^xe a Juch. 
at Its bottom. This strainer serves to filter the mus-- 
tard, and prevents any particles of bran, or other for^igit 
substance, from passing into the vat In this vat I suf- 
fer the mustard-flour to precipitate. I theti draw off the 
water from above the flour as close, as possible : when 
this is done T draw off all I can from below the luch, 
making use of the same water for succeeding parcels acs 
often as it is found, to answer. My mustard now bein^ 
of the consistency wished, I preserve it in th6 i^ommoti 
mode The bran left in the first vessfel will still contain 
a considerable portion of flour, ancj should haVie a second 
water put to it, then be weli stii-red, andvgiiffered to set* 
tie, and should undergo the same proce^es as fast, or 
the water, whilst the flour is siispended in it, may serve 
to wet a second parcel of -bhiu. I have varied the mod^ 
of separating the flour from the bran, but have found 
none so simple and effectual as the above. During thc^ 
above processes I endeavour to keep the air from the 
mustard, and to complete the operations as speedily ts 
possible, to prevent the J>u0gency from escaping. . t 

To make dry mustard iwtp. i^xaoj i after* as. much i^o^S'^ 

,tard-ilour- has been taken from it as, is done by any^ of 

the modes now or hereafter Used, J tfike the coles pf 

. India corn, break them smadl, mix thi^m v^th mliatard« 

bran> grind it in a corn-ipijil, or contuninute it bx any 

ptb«r way. I theu sift it^ akid afte;i*w£urds rctpeat these 

. processes 
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|>rocess6$.ss often as I find it profitable.. I bave used at 
gteat variety of other substances to mix with the bran., 
I have likewise taken wheat-flonr, 6r at pleasure other 
appropriate substances, and mixed this with mustard- 
bran^ previously worked as above, which I have commi- 
nuted, and sifted as often as I, have found it advantage- 
ous. I have sometimes taken these products, mixed 
them with fresh bran, and worked this mixture in the 
aforesaid manner. The product now obtaiiied, possesses 
a considerable degree of pungency. I have tajien fresh 
fiour, or other appropriate substance, and mixed with 
this last brati, then operated on it as before : this lattei? 
product I have passed through fresh bran in the &ame » 
way, when it will hav^ acquired a considerable degree 
of pungency.' The quantity. of flour, or other appro- 
priate substance to be used, must be in proportion to 
the richness of the bran, and can only be ascertained 
by a little observation. I have also taken white mustard- 
flour, meal, or bran, and worked it with brown mustard- 
bran in the same way, and have found the product pos- 
sessiug a considerable portion of the pungency of the 
brown. I have also put among the bran small portions ' 
of flour, or other appropriate ingredients, previous to 
comminution and sifting, and so repeatedly 9,dded flour, 
<Sfcc. for a number of times, generally working the bran 
over after I have done adding flour or other appropriate 
ingredients once or oftenep. 

1 have also adopted a more simple tmd expeditious 
mode of sifting mustard. I prepare a frame, about sik 
and a half feet in length, twenty-six inches in width, 
and five inches deep, into which I fix another frame or 
JErames with silk bottom or bottoms. This frame is sus- 

Ff-2 pendei 
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]^hded with one end a little bigbet than l3ie oliier, «vd 
^ uhder it is fixed a chest : from about the oiiddie of ieax^ 
of the sides of this frattie prcjects a- piece of iron o» 
wood, about, fourteen inches from the side, wUch is to 
run between two .upright pieces. These prcgection3 are 
/intended to keep the sieve-frame steaidy in its motion 
backwards and forwards, it being propelled with suffi- 
cient velocity to cause the Ineal to have sufficient aio^ 
tion on the bottom rof the sieve. On each side of the 
sieve is placed mallets or hammers, havmg handles that; 
spring, whicfh the sieve-frame is intended to strike 
Q'gaiust. I thefi prepare a hopper, generally similar to 
« those used in corn-mills, having a shoe under it, which 
is so contrived, that by the motion of the sieve it has 
sufficient motion to deliver down its contents, which 
hopper is fi^ed over the highest end of the sieve. I have 
lometimes annexed to th& upper end of the sieve a bos^ 
open at top, to receive the meal, and having a hole at 
bott<j>m, so a^ to let the meal pass from it to the sieve* 
This bole is contracted or enlarged by means of a slide. 
I have bad a hopper placed above the sieve, with a con- 
/ ductor of cloth or leather affixed to the bottom of^ the 
hopper, having the lower end of it to. touch the sieve^ 
atfd having a string round its mouth to contract it. The 
motion of the sieve causes the conductor to deliver the 
meal into it. The bran is to pass through the lower end 
of the sieve into an apartment separate from the floar« 
The improvement of supplying the sieve by means of 
the above, or any other kind of hopper, is what I claim 
as a new improvement on sifting, The sieve should be 
^ hung that it may conveniently be brushed unrder the 
bottom^ or brushes may be fixed the length of the sieves 

tQ 
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tm be mored by crank/ by machiQety> or any othev ¥n§t 
at pleasure, la^ncb I also claim as an improvemefit. 

The pectdiar adVaataiges «»«»i«5 fmin the aboire int* 
j^Tements are ttie i%>^umng. In the firsts i^ee, I ab^ 
taia a considerable qtutntity of genume mustard^ -by 'ai 
sim]^^ and easy process, from the bran or offid^ wltida 
^ iji deemed to be of but Ihtle vakte. In the's^eon^I^ce^ 
' I obtain an article possessing a consideraUe 3i^;ree. qS 
the pungency of the brown musfard-seed'at a smdii, ex^ 
penst, ivhich may either be used in ihe s^nt^, thus prer* 
Cured; 6r*be mixed witl) geimine mustard. In the lUrd 
place, by connecting a hopper or other apparatus with 
the upper end of the sie?e, the labour of supplyinig tb# 
sieve with meal ts very much lessened, and the supply 
IS more regukr than when done by hand, and by .fixias 
long bnyshes under the sieve, to be moved by orani; 
or oAerwise, the labour of brushing is lessened* 

In witness whereof, &c. 
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Sjpec^ation of the Patent granted to Edward DAMHsiiy 
of Primrose-street j in the City of London, Manufac-^ 
iurer; for certain Machinery for rasping, gratimg, or 
reducing into small Parts or P&mdet, such Woodsp 
Drugs, and other Substances, for the 'Use ff^DyerB 
and* others^ as are not easily to be puherixed^y vnera 
Percussion^ Dated March 12, 1806. 

With a Plate. 

Jl O ^ to whom these presents tdsall come, tun^ 
Now KNOW YE, that in compliance with die said proviso^ 
I the sc^id Edward Daihpier do hereby declaare fluLt the 

nature 
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netam of my said inTehtion^ and in what manner di« 
same ifl to be carried into effect aud practice, arede-^^ 
scribed in mJt««or niiiowing; that is to «ay: I con- 
atnict a large wheel or flat sar£»cc?, wf iron or other me-- 
ial, or of any other fit material, for;tbe purposes hereiiu 
after mentioned, and affix the same to a yertical shaft 
Dr atbor, which is driven round by the machinery and 
powers commonly used for mannfacturiiig works. Upon 
the face of the wheel I attaciv by screws, keys, boks, 
er any other well-known means, certain cutters or 
raspers, having their edges or faces toothed and directed 
upwards \ each of which is fixed so that its length shall 
*be directed towards the sbafk^ either precisely, or wkb 
such an obliquity, a^ that the line, of the lengtibi of each 
rasper^ shall every where cross the circles described by 
the motion of i^ teeth, and close to each cutter or 
rasper there is a perforation, or long hole, quite through 
the face of the wheel, for the purpose of permitting the 
raspjed wood or other material to fall through. In the 
use and application of this machinery the pieces of 
wood, drugs, or other substances intended to be rasped, 
grated^ or reduced into small parts, or powder, are 
placed and secured upon the face of the said wheel,, 
which by its rotation dauses the teeth of the cutters to 
act u|)on the same, and to cut off portions oi; rasping^ 
cf the sajne, which fall through into a proper recep- 
tacle. ' . • 

And I do farther declare, that the fsice o£ the satd 

♦ 

wheel may be made bevelling inwards or outwards^ and 
will s^dmit of variauS/ forms^ dimensions, and velocities 
pf motion $ and also, that, by contrivances well knowii 
to workmen, it is easily . practicable eitiier taiis: all th« 
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tTUtters upon^the wheel at ojice, and fasten them there 
\y oue k&^^ ov mbde of connectionV or otherwise^ ibal 
each cutter may be .^feparately attached, and taken Oji^t, "* 
when needful, independently of the others y ^ 

The annexed drawings indicate oit6 of the coxi$ti%ic* 
tions of the said machinery, in which the face of the 
wheel is iiat^ and the cutters placed in the radical 
ilirection. 

Figs- 1,2, and 3 (Plate VIIL) ^represent a lai-ge cast^ 
iron wh^el or plate. 

Fig. 5 shews the end view or section of -one .9f the 
cutters or raspers. 

Fig. 4 represents the same, viewed by looking down- 
.-i^^ards^ and Fig. 6 represents the. same viewed in front. 

The dark-shaded parts of Fig. 1. shew six of the cut- 
tei's or raspers bolted or screwed in their respective 
places ; and when the wheel is completely fitted up iti| 
whole face is thus supplied. 

;, Fig. 3 shews the under part of the wheel, and Fig. 2, 
being the section thereof, shews the manner in which 
the cuttars or raspers may be lodged and fixeiin their 
places, although the same may be fixed by any other 
proper means, as hath been already observed 

Jn \yitness whereof, &c,. 
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Spemjmiim^f^he Patent gmnted ta D>A^te IJHOMis^ ^ 
JFeatkeMt^ne^buiUingSj ^ /Ae i^onfy of JhUdlegea:^ 
Gentlcmani for ^a perforated Fessely JRer^oktar, and 

- iFfwmy for makmg or preparing ^PQtalk Gc^. - 

* ... 

.Dated May 30, 180S. 

X O all to whom these presents shall cbitie, &c. 
Now KKOW YE, that in compliance with the said proviso. 
He the said David Thomas doth by" this present ihstni- 
ment in writing under his hand and seal declare 'lJdat the 
nature of his said invention, and in what manner thij 
came is to be performed, is particularly described and 
ascertained in manner fblloWing; that is to say: The 
said invention consists of a perforated urn (or vessel of 
various fornis), a percolator, and a'frkme, which may 
be used collectively in a "portable form, or separately if 
that form should not be preferred. 

The principal part of the machine is an urn (or vessel 
furnished with a cock for drawing off its contents), ren- 
dered effective by the means hereafter described. 

This urn is the receiver or receptacle erf the beverage 
which is prepai:ed from the material 6o1fe6, by means of 
hot or boiling water made to ^ass through it. The 
contents of the receiver will therefore be in a potable* 
state. 

In order to render this urn effective, since filtration 
into a close vessel would soon be impeded and stopped 
by the compressed air, a number of small perforations 
or flues are made in the upper part of the urn. These 
are calculated to release the confined and rarified air, 
being open while the percolation is going on^ and so 
• ; contrived 
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•ontiriv^, thiift tliey are covered at the tame time Md 
With the same tover as the larg6 aperture er ihoAtli ef 
tire arir^ upon th^ temond'of the pereohtor. By the90 
hielins tfa^ utn becomes a olose vessel when th^ per66^^ 
lation is completed^ from which neither the fiiiier qulli^ 
ties or essence of the coffee^ nor its heat^^can escape 
by evaporation, • 

The next part of die invention is fhe percokbtor of 
small box, which contains and confines the material cof-^ 
fee (in its gronnd Or pulverized state) withiti itself, and 
prevents its rising and mingling with the water when 
poured into the cylinder. 

The percolator may be united to, or detached' frbmj 
a cylinder or barrel that receives the water, as occasions 
may .require. TJxe percolator (with its contihtsi) bb* 
cotnes the medium through which the watet parses ittto 
the um^ where it assumes the character of potable ' 
coffee. .This appendage (the percolator) is furnished 
with a coveV (pierced thro\i^hotot wid^ very sinaU' holes), 
Which is fitted te it, either iiidependifently of the' (fin- 
der, or fixed to the latter in that pan; whicih ii e^ntigit^ 
otts to the percolator. In either ckse ltd <>ffice is tint 
same^ namely, to coiifiti^ tbe- cfSoej so ^, to pnsveut 
any pottion of the wat^ from passing into the teceiv^ 
but through the whole iiiass. The bottom of the pereo^^ 
litor is pierced or b6red in the same way as its coVer. 
The cylinder at>ove^nientioned 1^ a tabe superadded ^ 
the urn ahd perct)l6tor, and it may be regarded as m patt 
of the latter. This Jiollow vessel may b^ constructed hi 
a prismatic or ina cyUhdtical form ; .the latter^ as it cdn^ 
forms to the piSes^tit shape of the percolator, has bttte 
Referred. 

The frame or stand- is calculated t(y elevate %^ t«p^ 
Vol. XI\C— Second Sewbs. G g port, 
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port, at a proper heigl^t for drawijig off its contents,. » 
V^ssel^ discharged by means of a cock, ^hea hot cgn-* 
structed in the common form of urns, M'hetber adapted 
to this or any other purpose. It serves also to inclose 
the vessel and its appendages, when they are made i& 
the portable form, and. to protect t^iem from injury. 1% 
is calculated besides for being occasionally fixed to the 
table or plane upon, which it is placed, and for the re* 
ception of a lamp. 

The Patentee reserves to himself the exclusive right 
of modifying and varying the application of these prin-^ 
, ciples, inventions, and improvements, according tcf 
circumstances-, in such manner as may best suit the 
form of the vessel or its appendages^ as Well in respect- 
to the flues or perforations as to the perQolator^aud 
frame, whether affecting their respective forms or situa*- 
* tion- In witr^ess whereof, &c. 



GBSEaVATIONS BY THE PATENTEE. 

As the portable form of the machine is altogether pe« 
cul^ar to this invention,, and remarkable for its compact- 
ness^ elegance^ and convenience, the Patentee has 
communicated the following more particular account of 
it, .whiph may serve also to elucidate thp general appli^ 
cation. 

In this form.it is cajled die coflee canteen^ in order to 
distinguish it from other forms of the urn br receiver 
(whOBe;Structure .may render a frame or stand unneces* 
Miy), ii\ which variety and decoration, suitable to the 
table, are pre/erred to tliat precision^and uniformity 
jrbi<^ll are be^t. adapted to travelling purposes. 

The coffee cahteen is of a perfectly cylindrical formi 
4sep8i^le into the foliowlbg parts : 
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No. 1, a receiver or urn, being a cylindrical tessel 
with a cover, &c. ^ ^ 

No. 2, a cylinder or barrel fitted to the inside of No. 1. 

No. 3, a percolator or charger fitted to No. 2. 

No. 4, a case or stand for inclosing the whole, and 
for supporting the canteen when in use. 

' The receiver, No. I, has two, necessary appendages 
(Nos. 2 and^3,'which are reposited, within itself, when 
ndfc in immediate u$6, without increasing the bulk in any 
degree), namely, the percolator, and the cylinder ta 
which it is attached. 

Each of these three parts, .the receiver, the perco- 
lator, and the cylinder, has a use distinct from the others. 

The cylinder receives the water, which passes through 
it pure and uncontaminated, leaving it perfectly clean. 

The percolator contains, and confines the material 
coffee, or medium, through Which the water passes from ' 
the cylinder into the receiver. 

This article {the percolator) being the most essential 
part of the machine, in its effect,- it is desirable to give 
die most perfect idea of its form and use. It may aptly 
be reprei^ented by a plain snuff-box of a large size, per- 
forated at the top and bottom, with very sfndll holes, 
^ and occasionally united to the end of a tube (being the 
cylinder which receives the water). The most approved 
method of uniting these is, by previously fixing the co- 
ver of the box to the tube' or cylinder, making^it a part 
thereof, anjd tlien screwing the box into the cover so 
fixed, or by screwing the box itself in that manner, 
leaving tbe cover at liberty, but closely fitted tOithe box. 

The whole body of water passes through the coffee, 
contained in the percolator, into the receiver, as through 
a-filtering stone, before it can possibly escape. Hence it 

Gg 2 is . 



#uccessitely through the mass of cofFeei^. wit^uh raisiiw 
tl^e lattf^tf^itssj^jpfape aad leaving it adbermg^ ta list, 
sides of the v^s^3^ while it pa^es partia% (hroMgh the 
x^if^ixij^t \^ apd jj^ the roaterifl coffee has AQiple f(|tm 
to expand itself, au4 to be 8%ti;rated with the Qaid^ 

Xbe P^^ver then, con^iiis^ the whole of the heverage, 
ijlj($..gercgji^i; t)^f5i lees or grounds, and df^ ej^i^dl^i^ 
be^piftej ^^Qr, <Jfy, aad gerfecnJly cleaijf. ^ * , 

This {uroce^. majy: be ^repeated as often as qccasion te-r^ 
quires, simply by re-filling the percpj^tor,^ or by das*/ 
pljicij^ it; :\)y;.3fiQther, aqd so on alternately ; thecyhm. 
d^r, ^Sk befQ)>e observed, remaining clean. lo the n^9jfi^ 
timp^ .9,nd ^i}i,le thp new process is goipg oa^^ the pfe- 
vioy^ jpprepafation may be dra\fn off. 

Tfh^ qluwfiines^ of po\iriDg,off the beverage by meiHis 
of aj.Up or spout at the brixn,. which iasjiitcabie v^^ssel^ 
is extremely inconvenient, is obviatexl by diia#ing.it ofl^ 
through, a ^mall urn cock, and the nepe^ity of the above 
ipo^^, ^n4; others equally awkward and objectionable). 
t^piUgh^ .heretofore indispensable, (becaifse i^r^hout ati. 
op^mi)g. the filtrajtioiii could not \^ Reeled, in coi^se-i; 
queii^c^ 9^ the air being confined^ and at th^ same tiqif^ 
ra,4fie4 iPN th^ receiver, so as to resist the gradta^i^ 
fl^d,) is herj^in reinoved by. a few smdiLper£c>rauoos s«|b«, 
ro^ding^ th^ bo^ pf; t^ cyUnder. 

Tlie principle of the frame or stand, shewdng it%appS« 
cation to.two useful purposes (es^pr^ssediby those tm^nv^ 
having I^fS^n alrie^dy speciiied, it is unnecessary to ^» 
pati^te ,fgf^ the«^bjeqt, since- the prindpjl^.^mbjqices 
difierent modes of effecting this double ^phf^a^oj^^vfjet 
as, the ol^ect of these observations ij», the m^f^,pfvfect 
elucidation, and the mode hitherto pr^drre4if|^|>9iji^tly 

. novel 
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and Fv(me.y far fftfaifmg Pdtahle Cofee. ^2^ 

i^oveland muque, pot increasing the Wlkin ^njr sen^ 
sible degF^e, it may not be improper to give a brief ex- 
planation. The change from a cylindrical frame or case 
tp^ stan^ is prodviced, simply, by depressing its upper 
€Hnd qr cover^ and this is effected by means of four pint 
]P^c]yecting firom the edge of the cover, and sliding trough, 
pmp^KHLicttlar grooves, eut about half way down the in-^ 
tf^e of the cyJlindrical frame, at the termination of whidk 
they rest, thereby foriping a/stand for the urn at a cdb-* 
veuient height* 

To prei^ent thi^ enc) or cove^ ^oex ididing oS, wheai 
^ f:^aAteen is indosed, the alsioTe gisoovea, instead ofi 
heing; op^n^ f^^^ ^^ lH>t]M>m to the top of the ficame^i 
^ea i^to 1^ hmzm^. gvoOvie nenc tbetop. In this the^ 
cover freely cifc^tes^ andit.i^ extiicatejd fi^om 1^ 
&am4hy meanft of mtermadiale op^n^ or notche g ^ 
cut tcom. ibe. upper tide of the horizoiftai groove* Heiioe 
it is obvionsy that the cover can faeitber be raised nor de« 
pressed but at certain points of thif groove. 

If the receiver be made of silver, plated m^etaU Ofi 
the like, it will be fortified against injury by this frame ; 
which, instead of concealing, heightens its beauty by % 
lifih Q0int9Hi»ti» being made o£ burnished or gilt b^s. 
. A lupp* tosy be) used: at pleasure^ fitted to the frames 
niHi^r thft receiver.. 

At se% ot^in aquatic excursions,, .fi sciew-^bolt mayibo^ 
int^rodu^d through, an apettuce in: the centre of tht» 
standi afid a.nut screwed on,, by ^hich means it is efFec^ 
tiially seeured: to a table, locker, &c. 

Tbeoli^ect of occupying a small space when not. m 
immeiidte U0e^ so a& to adapt «it to the use of ship» and^ 
camps and aU travelling purposes, has, in t|ie constrac* 
tion> been conataatiy. sought aad com^^etely^ attained ; 

for 
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i3(V Ivtproved Mode of eonstruciihg 

for the machine when consolidated (including a caddy 
for ingredients) is contained in one of its parts, which 
does not fill the crowA of a small batl And when it is 
conMda^d tfiat the whole apparatus adapted to eveiy 
use for which it can be required, and answering every 
purpose that could be aimed at, may be inclosed in ^ 
^Uow cylinder, six inches and a half in height, and four 
inches and a half in diameter ; it nuiy safely be pronaunced 
sm unrivalled mK>del of precision, utility, and elegance. 

To the curious it will not appear an uninteresting fact, 
that '^th^i^sonstruction and process, isimple as they are 
ibaAe to 4irppear, are ^founded upon pure philosophical 
prineijdles,- in which 6h^mistry,'pn^unietics^ and;hy<li?o« 
statiesy hwe so,ffi<e share ; and that >»vKttidu% due i<egaiid 
to tSieitei^ the machine woiild be itieffective; ' ' ' 

"i; . ' ^ ~i1ri fT " fi " •! ' ' r -'i-'i ' t r -i i i ir i n •••-{- ! - i • i m ' 

'Impfwed Mode. of. cojisiructdng ' Muffles^ for Chemical 
> .. -i:. Purposes. . £y Mp Edmund Tukr^ll, 

' With a Plata' - 

J'rom.tb^ Transactions of the SocfjsTY for tlie Encou* 
ragi&mient of Arts, Manupactures, and Commerce. 

AVJNG experienced much inconvenience in the 
Qommon mode bf moulding mufflers, on wpodeh blocks, 
for the use of chemists, enamellers, &c. I beg leave 
to l^y l^efoife your .praise-worthy Society,* an improved 
method, possessing the following -advantages : namely, 

First. By this new method of moulding muffles, 
coarser and cheaper materials may be used than can be 
employed in the common mode; and which also gives 
f|iem the valuable property of resisting a greaCi^ degree 
of heat- 
Secondly. That much tune will be- saved by this im- 
proved 
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^ ilufies for Chemical Purposes^ S^l 

^ proved method of xuanufacturiugthem, must be allowed^ 
when the two modes ars compared. 

Thirdly. The certainty of makin^them without cracks 
or flaws, and with coarser materials*,, will appear obvious^ 
when it is considered, that by this improved m^pd, 
they are m/'^rna^^ moulded instead of er/ema/(y; by wluc& 
means the strength of the operator may have its full effect^ 
m iit'mly compressing the composition into the mould : 
Whcreasy in the old mode, the workman^ after hav* 
ing spread the composition upon a cloth, guessing at its 
thickness, bends it over the block in the best way hd 
can,^ and by thus disturbing the composition^ he must 
needs make many cracks and flaws,, which can be but 
imperfectly closed in smoothing the surface of the muffle^ 
whilst upon the block ^ the evil consequence attending 
which is^ its being isubject.to fly or crack when exposed 
to a great he^t; and it will also be plainly seen, that^ 
in the old mode, a great disadvantage is felt by the sides 
oi the muffle, whilst in its wet states hanging from its 
centre, and which also tends to crack it, as there can 
be nothing applied to assist it in this ease, but by em« 
ploying a greater proportion of cohesive ddiy in the 
con^Qsition, which, however^ produces little if?any ad- 
vantage; whereas in the mode which I have invented^ 
this fault is entirely obviated, and the composition, by 
its contraction in drying, assists the extrica^tion of the 
.muffle from the mould 

r 

Fourthly, With respect to simplicity, this new mode 
will be found to possess a very great advantage;, for a ^ 
boy of twelve years of age may be taught to make them 
in a very short time. 

The fifth advantage in this improvement, and of equal 
consideration, is the cheapness of the article ; the price ^ 
^ » of 



tS2 Impnrvtd Mode of.canstmpimg 

^ rf which has been reduced nearly one-thiid to the cioti-* 
siuner; and when the superior qtialitj of them is taken 
into consideration, it may fedrly be said to full one-half, 
I mean^ whea regard is had to their superior quality ; 
txA tIkM the mtiSes may be used orer again wh^n bmkett 
imd ground, wtdli a "tta^ less propottidti '6f ci%€>i^ 
elay tliasi in the old nibde ; and this I conceive to be tid 
. incotystderdble advantage ; for it is well known, tlfet whert 
Ihe old muffie»x)t broheti cracits^es can be used wl^ut 
mu9h fredi chy^ they are &r superior t6 new mater!ab. 
Sixthly. The mufles made in the dd way are ^eldottl 
of equdl Iihickn6« ; whereas those madie accorditig ^ 
the method which I have the honoutr to present befeti^ 
the Society, will be found to possess that necessaiy qua* 
Bty in perfection ; ftjr, if an hundred ate made Itom the 
fame mould, they will be. all of the same thickne^ 

'0 , ^ Trtre first mould for this purpose is a tto one, Fig. 1, 
(W. IX.) which may be made from a pietje of tin the si^e 
of die arch, being bent so as to form such ^ concjavity as 
may best suit the pmpose to which it.is to be applied ; iixis 
behig done, two square pieces df nu, a tf, must ha^ aii 
^rch cut out of them, of such a si^e that the diameter 
tb^rteof may be abotit three^fbunhs of an inch^ te&§ thaft 
die diameter of the concave piece before stated -, diese 
being soldered to each end of the first-mentioned pieee', 
win fbrm a stahd for the hollow part of the mould, jfnd 
&e thickness of the muffle mouided in this will be exactly 
detenxiini^d by the edge at each end. A piece of hoi- 
low tin^ b by may be soldered along, the top edge of the 
mouldy to form a better resistance to the great pressure 
within. The next part of this mould is 9 flat piece of 

tin, 



tui» 0f. f^f cut ^B^tlj to, fit the inside oi ^. mf^t^ld^ 
% u^e of which i% W ^o^m a so}i^ h^fc j:^ ^ ^p^SI 
usgd fox ph^mical purpose^^ ^ . . , . ♦ 

Th^ second tool for this purpos^ > %JK^g^9«s^ 
brass^^Eig. ?, ^bout sjx inches, loi^ ^^d, oye. brof^' 
ijrWahl)dng b^ot.ip a ^en^circuU^.fari^, |nd s^e^cjdj^c^ 
a piece of wood, extending Woj^d it^ breadth abo^t m 

in the aforesaid fnuf&es. 

. ?^ *i^4.»ft,ti»e topi- Of i^^Ji^et Iw- 1^. f?"; paW^ng 

^e con^9.tjw,,of the Wiv#?a?% ^y io§.^ YWch is wa^g , 
^ foA^ j^ieces^ofi.beecfe^ about Oweg S^ftrtei^f; ftp Jo^9^ 
broad, and half afi. ioch thicK ; the leogth must be. ads 
i\wt«<i to *^ wo^^fl of Ae. mu%>^ tvj^o 0^ ^s? he;!^ 
!# Pai^ftel wi^iii t^ie i°p4e of , th^ ipoiii^d, ,w^be^ 
i?ffl?4 across by ^e, 9;hgr tw<), th^^ds of which s^o^t^ 
e«t^dso f^b^fln4the$HV;er.e^g^^ of tl^^ 9*^^! «i«r(V 
^ *PJ WX fest.u^W tlfft.edg^s ?| ^.9, i^wffle roo}U«i . 
and thereby prevent its, falling into the mould. 

The ^urtlj i^ ^^ \x^<^ foj s£i^«a^i)g i^ cpjigosition 
into the mou%, yirhjc^ if ; f(5)ijmed of pon 01; ste.el,, %. 
5, about t|ur|eeq ifjcjiea ^f} lengt|i, sp^ inch and. a h^f 
.>roft^, an4 aboi^t onjs-^j^t}} thickj Us face iinde^ A 
being wW»Aed in «uch a ijnanner t^at it^ cujve ^ay e;x- 
actly fit tl}^^ iijnpr cius?? of tl\e n^igp ni9Vild, (Fjg. $, is 

a section of it) ; t^ F^SP^IA %'??'^^? ^^^^ ? pou>)^ f? 
tong^^ extending fr9px each wdj lopg euaugh to bjB 
bent in the C?fP <?( S ^f'^V^y^f'.® ^'■o^cl, and by t^p. 
wooden handles which must be put on, hanging domi, 
it will be found, that, as it is moved ^tber backwards 
or forwards, it wiU always pjeseut an edge tp smooth 
. the composition, and condense it in the mould- 
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234 /tHpi^jei itfade of'^construciin^ ' 

"Thfe'fifttf is' a fraftie d d, Fig: 1 5, of which tfie bottoni' 
anfl fdVtbist'fcidB only ai'e shewn, and in wiiich frame' 
^the tin mould, Fig.^Ij is placed, simply constructed by* 
joining two pieces of wood, the cme as brbad as the bot- 
tom o^ the muiSe mould, and having two narrow grovel 
i €y cut {n it, $Q that the edges of the tin mould may be 
confined'therein ; the' other boatd being joined to this, 
%t its edge; should codie up so high as justr to be under 
the edge of the mould/ < ^ 

^ The sixth is the tool for cutthig tb^ muiSes bf differ* 
tnt lengths, fig. 7, and i$ made of ^ pie6e of wood, id 
the end of which is fixed a thin piece of brass /, which 
extending iibout one inch and one-fourth beyond the 
top df the Wood, is bent at right angles, diidt m^e thiia^ 
tier at the end, that it may the niore conveniently cut 
tbe'tnufHe'; under this piece of Wood U used another 
straight j>iece ^, With two steady 'l>insi which b^ing 
thifted at the' will of the workman, will cut them of any 
length. 

The sereiith is the mould for forming the bottom of 
ilhe close muffle, Fig. ^, which is made of a mahogany 
oi* oak plank, about isixteen inches long, ten wide, and 
about three-eighths of an inch thick ; upon this is fixed a 
ledge on each side, one inch broad, and nearly half an 
inch thick, and at each end a ledge of the same kind is 
'placed, at such a distance as is best suited to the length 
of the bottom required. Fig. 9 and 10, are circular 
moulds for muffle bottoms of dial plates. Fig, 11, a 
complete muffle standing on its bottom. Fig. 12, a rol- 
ler for rolling the composition in the first mould. Fig. 
13, a tool fur making small holes in the muffle. 

The usual composition for making mtijles U as Al- 
lows; 



lows : viz, two parts, pipe- clay and one part san^^ such ' 
as is used by the bricklayers, sifted, and mixed together 
to a proper consistence ; this is very expensive^ on ac- 
' count/of the high price of pipe-clay, which is about ten 
shillings the hundred weight, whereas I employ in my 
improved mode of making them the coarser kind qf 
Stourbridge clay, which can be had at the glass-houses, 
in the ground state, for six shillings the hundred weight, 
and this I sift also, to seplirate the finer part, which [ 
employ for making other smaller articles necessary 'in 
my business ; using only the grosser or coarser part for 
mufHes,^ to which I add one-eighth paijt qnly of pipe- 
clay, mixing them well together with water, so as to 
• • • 

"form a mass of a pretty thick consistence. The tin 
i^ould being first greased, I place it in the frame Fig. 
15, shewn under Fig. 1, and having spread the compo- 
sition in the mould, and smoothed it with the spreader. 
Fig. 5, till the mould is quite full, the flat piece oY tin 
is then tb' be^well greased, and thrust in at one end of 
the mould, and the back of the 'muffle is then formed 
*by spreading the composition,' and firmly pressing it 
jtgainst the part llready foriheii. The next thing to he ' 
done is to ci!it the boles in the sides of the miiffle^ which 
is done by pressing the semicircular cutter. Fig. 3, in^ . 
the ^des thereof, while it is yet w;et, and bringing the 
piec^ out entire: the tin mould niust now have t^^ 
frame^ Fig. 4, put in, to keep the sides of the jnviffle 
from contracting, and being set up end-ways, and a 
little inclined, it must be dried in .the sun, utiftil it has 
shtuuk suf^ciently to leave the ^ould, after which it 
must be complet^ljr dried and burned ih the usual 
manner. 
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^i^ Impir&Qfd Mugksfor Chemi^ 

The composltion^of the smaller iniplements, 6x inid^ 
\>oltdm8 ifor did plJEttes, 'fdr the mould Figs. 9 iahcl l6, 
IS made' of the 'finer part of the StoarI:iridge clay, mih% 
small proportion of pipe-clay. 

The Hogs are made froih two |>arts of Dutch Black 

^leadpotSy powdered^ and one* part of pipe-clay. Ihav^^ 

^made repeated trials of English black lead,'in Variolic 

^tesy as a substitute for the Dutch' black lead polSy hut 

""without finding it to answer properly. ' . 
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Certificates from. Messrs. J. Hayiies and Son^ West*- 
moreland-buildings ; JphnKelly^ Hooper-street, Clerk-' 
enwell ; John Foster, Aiithpr-^treet, St Luke's, and 
William Foster, Authpr-street, St. Luke's, state, that 
'tl^y have been in the habit, of using, for upwards of 
twelvemonths, Mr. Xnn:e]l's iQuffles, and that they are. 
greatly superior to apy they ha^ve^ hitherto been able to 
procure, and th^ it is ^eir o^inipn their durability may 
be completely attributed to, his i|ijproved method of 
moulding them, , ... 
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A% EMy on me Ne&Sfohim Denumsirdtion tf ihe G^enerA 

Properfy of tke Lever. 

WilhaPIate. , 

Cmminiaited'malAatertotAeBdi 

GstlTLEMEK, . . 

€ ^E(S teate, to dfigr for iitsertion In ydin-iis^lfUrpub* , 
iic^tib'n, ^ '^stfy kin the Newtonian ddhlornstr^tioa ot 
'die g^tteMl pmpterty oif the Ifever. It 't*ai drawn'^up 
'{vefi^m'Ss'mvr sent) rdther more -than three years' ago, 
¥dr k 'ifatrtrctilar >ifrpose ; but woiild probably have 
ligver te^^^'Hiatde public tn Its present fotm^ ^were' it aot 
^tan'ifrbneotis tod inadequate acdoUhttif ithasfcmaj 
Its %^ay info a Ipe'spect^le periodical worl : ariH ihat 
\yhat' little hii^htfaiay be diie to'the extension oFSTew- 
ton's *deinorisffatr6n to the straight lever, has beeii as- 
\ cribed to another person, to Whom it certainly* does not 
^belong. 'I afti, G^ntlehien, 

Your* r^^preclfiilly, 

Feb, 10, 1809. 

'*Qn Sir 'haac ^Newton* s Demonsttatidn&f the generai Pre^ 
j^^% ofiheLtttr^ witfy an dppticaitoHdf the same Prm^ 
dpl^sto'the^Ca^e ofpafattel Forces acting on a straigii 

When the importance of establishinjr ^pon unobjec- 
tionable gr6ttnds the fundamental . principles, and de* 
monstrating withr perspiduity and simplicity the le^gg 
|beorems> of any mathematicai science^ jn 4uly cou- 

sidered^ 
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KB On the Newtonian JDtetjumstration: 

^ideredy it will not excite &urprizQ, that in the science 
6f mechanics the attention of many eminent philoso« 
phers should have been directed towards the investiga** 
tion of a satisfactory, yet not complicated demonstration 
of the properties of the lever. The de/nonstratioas 
which have been offered at different times by Arcki^ 
viedeSf GaUleOy Huygensy Newtorij Maclaurtn, Fhmenex^ 
,D*Alembert,.Landen, HamUion, Prony^ &c. ar€ ^ach 
allowed to be ingenious, and to carry a greater oi;..less 
' degree of conviction to the mind : but they have aU 
been objected. to by one author or another; sp^^e of 
them being thought too complex and intricate, and 
fBome to apply only to instances where the arms of the 
lever are commensurable, while others have been 
thought to include spme principle, lyhich, though per- 
haps sufficiently obvious to the advanced mathematician, 
would not be readily admitted by a novice on his en« 
trance upon these studies* . . 

It is not my intention to repeat . the objections which 
have been adduced by Dn Hamilton,. IVlr. Vince, and 
other philosophers, against any of the demonstrations 
above adverted to. But as I have long been of opinion 
that the demonstration of our illustrious .countryman. 
Sir Isaac ^Newton, is more simple, more obvious, itnd 
more satisfstctory, than , any other whi^h has hitherto 
beeii proposed) or, at least, ^itn which I am acquainted ; 
I beg leave to present it in a shape rather different from 
that in which it was first exhibited in the principia, and 
indeed from any in which it has been heretofore repre« 
sefltted, that I may more readily show its application to 
the case of parallel forces acting on a straight lever (ao 
application which it hj^s been supposed it would not adl« 

mit, 



of the generci Property of the Levtv^. ^ ,S3l> 

imt, except by a bare induction), and more easily d«<^* 
fend it against the most plausible objections. . „ . '' 
* Besides the knowledge . of the celebrated tbeoriemof 
the parallelogram offerees and of statical composition aa3" 
resolution, the demonstration of Newton requires the^ 
admission of only tWo principles, which may be stat^d^ 
in £he form of lemmata, thiis : \ - . .: 

Lemma l. In every sy stein of an mvariaUle fchni *wt 
"niay suppose powers or forces' to be applied, without chang*^ 
ing i^ie effects, at any points whatever in the lines of their 
directions. ' ' '- ■ , ... r 

This proposition is so evident ^s to be adopted with^ 

out either proof or illustration^ by many writers oii the 

theory of mechanics. Itideed, it must be very manifest 

that (admitting the convenience of application in all tQ 

be alike), if any body be acled tpon by a force pushing 

against it by means of ah inflexible bar, the effect will 

be the same upon the body at whatever point of the bar 

the force be exerted, the directions of the bar and of 

the force coinciding : and when the body is acVed upon 

by a force drawing by a straight inextensible cord, the 

effect will be the same at whatever part of the cord Ui^ 

soUciting force acts : it being supposed in either case 

that Ae force is not employed in part in supporting the 

bar or cord. For, in the iirst case, at whatever point 

of the bar the thrusting force F acts, an equal and 

contrary foirce F' will destroy its effect; and in' the se* 

eond, at whatever point of the cord the pulling force^^ 

acts, an equal and opposite force f' will annihilate its 

effect 

Lemma 2. Equal and contrary forces acting perpendu 
cularly at the extremities of two equal arms of an angular . 

fewer 
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faWP f^r. tup. ^pfof ptAif. of, « ^^;, J^ pr/foq^ it. from, 
turning upon itsfuknm ort^ptr^ <jf fiyttjon. 
. This i» 4 l^eitiinate deduction irom. the, dpptrine .of 
l|(|CTOi^nt^^ ia whijch \t is affirmed th%t %\\,^ ^^ pjf, tlij^, 
^qpept^ offorce?, wl^icb, tend fe fir94v(c^ J^9)toti<>ji in 4?ga 

which tend io produce rotation, in ?t QQiitiiiry di^fQlti<^^ 
f!lie|^j^ focQ^. ar« Vk aqpiliferip.,, l^pjc th^ fc^ce^, h^g* 

^]E|^ i^iO. tbe 6^^^ ^oJAt beiog ^<^\w)l ^sq, i^iji ptqij. 
dacts, that is to say, the moments, are equal m^e^v^e^ 

«^.t^^ f^ijiiiUhi^wip.QVtWi;?* 

^, T^!? ftujfe of Uii? m#y be i^Pi^^i V> ft^v from the pro-jt 
IIS^iQB tbaf/ tfe^ eff^Pt^ of ft)^Qe^ when esitiw^t^ ii^ 
l^v^ijt d^TectipmSj^ ^re not ^Iterecl by (i;qn[)p9^Hon. w r^cn 
l4ti<?n/ -^^^^ ;^A^ If » (?ijp. I. meX) be till) 
TOuaJ afois y jtB^ ex,t;remities A ^nd ?. of wr^ch tbf 
.fjtjvaJ /ojrces -act ip tji^ cpntr^^. j^i^eptipfls 4,P, ^f, 
^c]^ tending tq pro^uce^ rptati9r> ^oyj; F j^ % ^gstpe : 
since,, by the ^rsf; leqima^ thp forces i^v be |UPppse4 
toac^ at any poiqts in tibei^ respective lines of direp^Qji, 
le^ them b^. G9n^eiyed to act §imu1tanebpsly a^, P^i the 
Boint of. concoqrse of th^ directions ; and let the ^ffefcts 
of. tb.efi|e forces be, both esfDimated in the directipii f f. 
^el the equal distances a P, ^ P, in the dfrec^iQns of tli^f 
4wp i^rces represent tj^e maffnitu4es of thcjje fofces psti- 
ipat§4. ^n tl^ejr respective directions y tl^n wi^l a P cp^ 
A PF. =flt P, th^ reduced force a P in th^ ^s^me^ di- 
rfctipa F P, f^ b P cos. B P F == P i' the contrary force 
reduced to tbe. same direction. But the triangles F A P, 
F BP, right angled jit A and B, haying tb^ sides FA, 
F S| cqual^ and F jP cpmmpnj^ are.equ^ in 9^\ respects ; 

conse- 
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conseqixendy FPA = FPB, anduP cos. FPAasiP 
COS. FPB, ora PsP^'. HeiJce it follows that the 
two forces' represented by a P, h^ produce an eqmli* 
'briiim ]» the assumed direction F P $ aaid ther«foref Aal 
the contrary equal forces acting at the extremities of the 
eqnal arms F A, F B^ are in equilibrio y sincia it is a well 
known corollary of what has been^ stated at the com- 
mencement of this paragraph^ that, if^ system of equi-* 
Ubrated forces in one direction be reduced to any other,^ 
the jforeea will still be in equilibrio* , 

In fact^ it is only to satisfy die more scrupuhms^ that 
^is lemma has been so long dwelt upon* Most students 
of the science of mechanics] would be satisfied of its 
truth as soon as they saw th^^t no reason* could be as^ 
signed why one force should- prevail over the other. Or 
\9t might say, nearly in the language of Mr. Professor 
Vince, when explaining the demonstration ' originotty 
given l)y Archimedes *, the lenmia rests ^^ vs^vL the 
most self-evident principles/' which are, that ^^ equal 
forces acting similarly at equd distances^ must produce 
equ^A effects^ wliich is manifest from this oonsideratioiii 
that when, ail the circumstances in the cause are equals 
the effects mu^ be equal j" and equal mec];ianical effects 
produced in contrary senses must de^oy each 6Aei^s 
operation^ 

The truth of the preceding Lemmata being admitted^ 
as I conceive they will generally be» wither aaiy hesi- 
tation, I proceed te exhibit and apply the dettionstra^ 
tion of Newton^ to the instances' of ben£ and of strai^t 
levers (considered as divested of bea^miess)) in three |>ro» 
positions* 

^ tide IPbfeiapliiii^l tramacQoDs for 1^94. 
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g Proposition I. 

' ' • . . . * 

jlny two forces actfng upon a bent lever in different di- 

reeHbm, but in the same plane^ will be in equitibrio^ if 

they are to each other reciprocally ^ as the perpendiculars let 

fail from the fulcrum upon their directions. 

Case U JVhen the forces act on different sides of the 
fulcrum. 

Let the bent lever AFB (Fig. 2, Plate X.) whose 
fulcrum is F, be conceived to fo^m part of a plane un- 
gravitating, wheel, capable of being moved about Fas 
a, centre of motion : and let it be proposed to determine 
the ratio of two forces P, Q, acting at the extremities 
A,,B^ of the lever, in the directions Aft BB', and keep- 
ing the system in equilibrio. Upon BB' the direction 
of one of the forces demit from F the "perpendicular 
FB', and from centre F with radius FB' describe an arc 
intersecting the direction k^ of the force P in the point 
A' : then, drawing the line FA' we may conceive FA', 
FB' to be equal radii of the plane ungravitating wheel, 
aud, from the relation of the forces which secure the 
equilibrium when acting at A' and B', may deduce the 
relation of the, forces P and Q. : for it is manifest, from 
the 2d lemma, that equal and contrary forces acting at 
the points A', B', in the tangential directions A' a", B' b\ 
wiU annihilate each other^s effects ; while, from the first 
lemma it follows, that a force acting in the direction 
h% will have the same effect at A' as at A, and aixo^ 
ther force acting in the direction BB^ will have the 
siame effect at B* as at B. Let the force P be repre- 
sented by Aa, and the force Q ^y Bi ; make A' al 
^ Aa, and B'^' ^ ^f^i W|}, producing the line 
FA', complete the parj^Uelogram of forces /a". Now, 

the 



, the force A'a* (ke^sing B'ft' in ^equilibrio) being de« 
GODOtposed into the t^ira, A/^ in -the dix'ection FA'^ »nd 
Ala" perpendicuhu: to it, th^ latten^j will h*re a ten- 
ency to ptodupe rotation) or to- disturb ' aft equili- 
1;>rium> tb6 .former being iibAorbed hf the rdustibb 
of the fixed point F. Bat, by tiie second lemma, 
the force A!a' ia equal toJ B'^V 'ttbat i^. to Q, in the 
case of equilibj:ium : the^fore, P : Q ♦ : A'a : Aa'\ 
Also, the similar trian^es A' a' a", A'F^, give A'a : A'a" 
: : AT {^F^') : ffi ; consequfcently, (by eqiiality,) P ; Q : : 

FB' : Ffiy or ^ =* -Jc ; that is, "the forces are reciprocally , 

as the perpendiculars let fall from the fulcrupi upon 
their respective directions* Q. E. D* 

Case 2. JVhen bath thejorces act on the same sidtbj 
thefukrum* ' . 

In this case, referring to Fig. 3, instead of Fig. 2^ 
the same letters being put to the corresponding parts in 
both, the reasoning will apply throughout, and the same 
Conclusion will result : and, as the division of the sub- 
\ sequent propositions into two case^ will be attended 
with similar circumstances, there will be no occasion to 
^paake this division formally, but merely to^adapt two. 
figures to each demonstration. 

Proposition H* 

If parallel forces f acting perpendicularly upon a straight 
levevj keep it in eqidlibrio^ they will be to each other reci^ 
procalli/j as tJie distances fr&m iheftdcrum at which they 
i^t. 

Here the same general suppositions bdng allowed as 
at the commenceinent of the demonstration of the* pre** 
ceding proportion, let us suppose that th^ fprce Q. 

112 mea« 
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Xfm^^^i bj fill in «l» oim itireetifii^ ^ !» first iiakfeiced 
(l^nif 9.) hy tbj? equid fbtce A'^' (f«g* ^^^ ^> Pfai^ 
^•) %pt|^ P^c»dk«bily at die extxemity of ^ 
9jrm PA' ii^ F9» Ui^ dkeoUoQ A a pnodbced meeting the 
^flli^lgji^ levtf ill th^ poiul A : dteii,. indking Aa'^ s« AV, 
tb^ l^fCf AV' a^tJilig at A> will hare the same effi* 
qw::y {^en|9ia, |.) ^a jkurn^ng^ the fiystem about F, as ^ 
<b^ A'(«V aplJIig Itt the f)Eoi]it A';, it wilj therefore 
b^ ia ^^uiJ^^iQ yjtJi. the force B& ^ d aotiag at B^ 
Ibe^9l¥ip^ ^^ fyffi^^ ^a" in$o the two Aj^ Aay die 
former has eyidi^ntjy i^) tendency to prod^cve tatatioa 
about the fixed point F^ the latter therefore ^(Aa) must 
maintain the' equilibrivin^ . with the force Q, acting 
at By and will consequently be the iheasure of the 
^gfi T?, NoWi thjC similar triangles a'Aa^ AFA' give 
A(r: Afl" : : FA' : FA. But Ad =; P, Aa « Bi - a> and 
yA «r IB ; so'diat th<^ preceding analogy becomes P : Q : r 

*p FB 

FB : FA, or g ==^5 that is, the forces are to each other 

repiprbpally as the distances trpm the fulcrum at wtiiQh 
! they act. (^. E. D. ' 
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PiioposmoN IIL 

Any parallel forces acting upon a straight levery wifl 
keep it in equdibriOy if those forces be to each other reci^ 
procally as the distance from the fulcrum^ measured on the 
levcTf at which they act, 1 . 

l^t AFR, 0> BAF (Fig. S and 7, Plate X.) be the 
l^veif , F tbe &i\ofVun, and AA', B'B, the parallel direc- 
tions in which the forces P and Q act, those directions 
b^ng^ hera^ »^^p09<»d n&t perpendicular to the lever ; 
then^ dT9rW^¥)g the several lines as in the diagrams, the 
/^so^^pfg ^^d 'm th^ d^^qidmistratipn of the first propo- 
sition 



4lsbo will apply hei^e Ihrovgjhouit, the wme lettenr fce-p 
in^ {dftoed •againai tlieieorreqpoDdiiqf parts of figures, 2, 
3> 6f .aoid 7. FolknaiDg daen the atepf of that demoh- 
sUpUoo»» it nU besfittn, (in figuves 4 and 7.) thatP: 
U : .: FB' r F^ i wkerefore, .sioee the similar trimgles 
FBB', FAft fplve FB' iT/J : : FB : PA> we shall have P : 

Q : : FB : FA, or |^ s= p?» whence the triith of this 
proposition, likewise, is ti)anif(^t. 

As to the objections which have been urged lly differ-, 
ent mathematicians against Newton^s demonstratioii of 
the property of the lever, they may be reduced to three 
principal ones, all of which will, I hope, be thought of 
httle weight, when the preceding lemmata and propo- 
sitions are duly considered. 

\st It has been objected that the principle of eqijal 
forces acting perpendicularly at the extremitiets of equal 
arms, producing, an equilibrium when they act in con- 
trary directions, can by no means be admitted, since 
V we are sttpposed to be totally ignorant of the effects 
of weights or of forces upon any lever/' 

To this it may be replied,, that when, in the theory 
of mechanics w^ attempt to investigate the properties of 
levers, there is no occasion to pre-suppose that, we un- 
dertake this while we are ** totally ignorant of the effects^ 
of weights or of forces upon any lever :". on the coh:^ 
trary, it may be fairly imagined tbat, previously to ui^i^ 
dertaking this inquiry, it has been ascertained, ; eithe£ 
by experiment or from reasoning, that equal ioxcpi 
acting similarly, though in contrary senses," upon ^qupd;. 
arms of any lever, produce an equilibriuni ; and faithgiyl 
that when equal forces a<jt on the arms of a levef,^.that, 
which is farthest from the fulcrum will prevail ; fpr it ig, 
only some such preparatory knowledge that would in 

general 
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general induce a theorist to inqnine what is the uiiividfiiiftt 
invariable law or relation wbicfa subsists betweseh i&si^^ 
or weights ;aoting upon a lever at any distances, or in 
any directions. Besides, every,^ thebiigt mus^ be snp-' 
posed to eome to this investigation prepared to acknow^ 
ledge the truth of the second lemma, since be must 
have a previous acquaintance with the Usual . tlieoremau 
relative to the composition and resolution Of forces; and . 
ought to be aware that the tbedrem^are very confined 
in their utility while they are restricted to forcep^ acting 
simultaneously upon a physical poi^t ; but that then only- 
can they be of much essential service in the science of 
mechanics, when it has been shown, that if several forced 
acting at once upon different points of a body, keep it ' 
in equilibrio, they are* such as would balance when all 
act at one point, their directions. continuing respectively 
parallel ; because with that extension the theory may be 
applied to levers of any shape (as well as to other bpdies); 
either supposing suqh levers to be divested c^^heaviness^ 
or supposing tbe force of gravity to be one of those em-, 
ployed in the equilibrated system. And this remark will 
suggest an answer to most of' the minor. objections. 

9,ndly. It has been objected, by Dr. Hamilton, that 
Newton's demonstration, though confessedly simple, 
** depends on this supposition, that, when from, the 
&lcrum of a lever several arms or mdii issue out in dif- 
ferent directions, all lying in tbe same vertical plane, a 
givcjn weight will have the same power to turn the lever, 
from whichever arm it hangs, provided the distance of 
its line of direction from the fulcrnm remains the same. 
Kow, (the Doctor observes) it must appear difficult to 
admit thid supposition, when we consider that tbe weight 
oan txesvits whole force to turn the lever only on that, 

, arm 
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arm t^ieh is tiie shortest, and is pamllel to the horizon, 
and on which it acts perpendicularly, and that the forces? 
-which It exerts, or with which it acts perpendicularly, 
9n any one of the oblique arms, must be inversely as the 
len^h of that arm, which is evident frotfr the resolution 
of forces.'* 

Now, if the consideration of forces in general, be 
substituted ibr that of weights, which will no way effect 
the principle of Newton's demonstration, we shall thus 
get quit of the inadequate conceptions resulting from 
confining the attention to one kind of force oiily, and 
prepare ' the mind for the ready admi^aon of our first 
lemma, vhich^ in foot, removes thifr objection. Indeed 
it is not a little curious that Dr. Hamilton's own reason* 
ing seems to cqntain si reply to tKe objection he advances : 
for, it may eaisrily be shewn that the equal forces Aa^ 
Ka\ for example, (Fig. 2.). acting inthe satne direction 
upoh the extremities A and A' of the arms FA, FA', arc 
inversely as these arms when estimated in directions 
perpendicular to them, and consequei^ly, that i^lach has 
the js£^me tendency to produce rotation abottt the centre 
F. Thus Ai0 being equal to A aV and the triangles Aae^ 
A^al, righti-angted at e and.^'V we have Ae: A' a : : sin. 
a;mti a'p But FA atjd ^flbeingr. parallel, we have 
FAa as .l80Nr-a, and consequendy sin. a 3= sin. FA A' : 
whilet ^k a' ^sin. AA'F, the line Aa' cutting die two 
paraltels iFAV ^'^ ' bence, it follows that Afe : A'a" t : 
iin. FAA' ; sin. AA'F. Now iii the triangle FAA', we 
have FA' ; FA : ; sin; FAA' ; AA'F ^ whence, by equaKty, 
Ae ; Jia" ; 1 FA' ; FA ; or, by making equal the products 
of tbe m^aii and extreme terms, there resuUs FA. Ae = 
FA'-AV ; tb^e eqtal rectangles being the obvious mea- 
$\^m of equal tendencies to produce rotation. / 

3rdly. 
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.^rdhf. It has been ol^ected ta Newtott's (kai6nstra« 
lioa that it wmu umvefsaUty^ h^isig iimppficable to the 
case of p^uratlel forces acting upon a straight lever ' 'this 
(Objection is ve^moved by the secObti and third o;f the 
foregoing propesitions* 



Imifbt now restore ihe eoimderdtiofii ef gravity (wbicih 
Ims beea faitfaerta excluded i» Ihe^ iavestigatiovis) tx> tbe 
several bars issoing frctfi the eetitv^ irf tbe wheel ; tnd 
skew intb what ^ciUty the^ preoediAg jftriM)pIes^ cem^ 
biaed witk^ the known p«^perties^of the <$eifti(e of giwvi^) 
wmdd coatrUmte^ to lh«f esiaUiidhitiiefifl <tf the vafioiis 
tbeofeme appertamhig to tbe Ai^smit ki)if& of heay]f 
leversy Uie ptfessutes mi cb^tr Aikiuiift^y- ^: but this 
wicmld draw «» too fg^ from lhi& prolt^ded ^}6e«s of this 
papery which- wi^ile to delenffd the princ^p^ iu}dp«ed by 
Newita^ Uoek objections, amd m ^ow ^t iBx^ ^lAS ^ 
atmig^ as well m m bent leveis, cOttteHiiditLtifig b^th 
jaEiiU'ely as inflexible bars digested of hea^««is : stith be«^ 
ing the point efi fi<^ in whioh they Mrere c<^nsideiied by 
ouc illo»trioos ^Ibsophei^, v^ his Frif^^^ia^ and Iki which 
th^ are eonmioQly coasiderled in t^ea^sie^ of me&haaitiiGBJ 
IC I s^att btpte beem so fortftoiaAe as toie^iiMte jttie ptsefeitb 
enee of Newtonrs deifcionstrationi to any* of the' otbbA 
mentiolied in die begunini^ ef tht)s< conmnmii^ackiny^ ami 
to didw that) it nia^r be accomoMKlated to the^ case> itf 
ataDaightf Itveis^ so as td ^ni^ a pre^f m^ siipple mA 
oaihir^ tfanil either that^ of Arc&ibedesi tt oi- ed^> I 
^hall please niysei^ with the rdfleotion that^ tiis Eissay tdtty 
be of some: iftility to^ those i;(4io am etigaged in eirhw thNSt 
cufafivation^ or promotion^ of an' mficfict9t6^ brdncfa of 
science. 

On 
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4 Treatise an the Diseases of Sheep i ^4wn up frvm 
original Communications presented tQ th^ Highhni 
SocietT^ of Scotland. 

By Amdbbw Dcvcan, Jun. M.JX FJt£.£. and A.L.SM 

(Continued from page 196.) 

Staggers. — '' This i» ^ dkease seldom or never 
atifeoting l]ie abeep in this coufitiy, those ^^cepfted who 
feed in forests or anongst pUnting. The symptoms of 
}l ture more vic^eiit ilian those of sturdy during the time of 
tbdir continumnce. The ammal after staggering for som^ 
time falls on due ground, vviien % general trembling comes 
on over the limbs; they are violently eonvulsed, and 
i|Qite inseitsible to every thing. During the continu- 
ance of the paroxysm they Arow the body into vari- 
ous positions^ and s(»netimes roll to a eonsiderable 
distance* The fit continues for a quarter, somejbimes 
}uM an hour, or an hour. When they rise they seem 
jierfisctly bewildered till they regain the flock, v^en 
they continue to, feed vrell till Miotiier paroxysm super«> 
venes. 

.- *^ jrhis disease appears in autumn, ai^d various causes 
Are said to produce it. Improper food^ the leaves of the 
oak| from their astringent quality ^, oobwebs sprinkled 
.with de«r, luive all been reckoned as^ causes. I am 
jfioliiied^ however, to suppose that it arises from the ac- 
tion of a poisonous grass (LoHam tenrnkntuiTiJ , which iis 
tjieanly one of that des<3ription in this country, and 
iprowa cmly in those situations where staggers prevaiL 
What effect ^hqmg causes have on the brain, to produce 
thifl<&easei I iannot explain. 

♦ Anderson'! Recreations, Aug. 1790. 

Vol. XIV.— Second Series. K k ^^ When 
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' *f When it continues for any time on the saine indi« 
Tidudl it is apt to be fatal. Change of pasture is ^p 
only effectual cure for it." Mr. Stevenson. 

Finingf Daisingj or Vanquish. — ^This disease, as de* 
scribed by Mr. James Hog and Mr. Beattie, is also most 
seyere upon young sheep, but is chiefly confined to some 
particular districts in the west of Scotland, where the 
)and is very coarse, hard, dry, and heathery. It alws^s 
fixes on the best of t^e flock, and although they contir 
, pue to feed mQSt greyly, they daily pine away to a 
pfiere skeleton. It is fortunately not a dangerous disease, 
for OD removing them to soft grassy pastures,, especially 
such as have been recently limed, they immediately reco- 
ver, and never fail in future to become excellent sheep, 
^.nd remarkably healthy. Although in. regard to the 
^radu^l waiting of the s^nimai, thb disease has some re* 
' semblance to the rot, in its nature and cause it is di|fectly 
the reverse. The rot arises from excess of jtioisture, is 
a disease qf debility, and . characterised by extreme 
thinness of the blood; in the pine, on the contrary, the 
i^ondition of the animal. is too high, its blood. too thick, 
and its pasture too arid. 

T)ie following description . of the vanquish, by Mr. 
Singers, however, is so different from the above, that it 
scarcely appears to be the same disease. ' 

^^ Peat m^ssesf, having a northern or eastern aspect, 
.^re unsafe pastures fqr young sheep after the autumnal 
equinoxes ; if there be not other soils on. which they 
can occasiopally feed, and especially if the season be 
cold' and moist. These farms which consist wholly of 
peatmoss, are not well adapted to carry on ewe and 
lamb stocks throughout the year. I have known' of such 
(arms that could not, without difficulty^ be let for sheep 
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Vrdiks, unless to such farmers as had command of drier 
sounder pastures, to which they could remove their 
sheep at the proper season. Without this resource 
the young sheep were attacked by the vanquish, which 
consumed them entirely away. This malady has its seat^ 
as practical ^shepherds believe, chiefly in the blood and 
bones : but it seems in a little time to spread over the 
whole system, which becomes debilitated and emaciated. 
Cold and moisture assist in bringing it on, and also ag« 
gravate the symptoms ; but there must be a principal 
fault in the mossy soil. ' 

*' The earliest 6oi)amon' pastures for sheep in spring 
are peat mosses. The bog cotton, Eriopluyrumy flowerg 
as early as April, 9.nd gives the first food of the season 
to -sheep and bees ; the sheep drawing the white stalks, 
and the bees finding peisture on the flowers. Mosses ar« 
therefore of importance to the sheep farmer at this early 
season of the year. They also furnish a considerable 
<}uantity of summer food, principally from the plant 
called Scirpus cespUosuSy Deer's hair; but early in Au- 
gust- this plant becomes wiry and unpalatable. There is 
th^i frequently heath in the mosses, but it does not ap*> 
pear to be so grateful to sheep as that of the dry inoo^, 
or ' a gravel bottom. The heath of . mosses has been 
found not to grow so kindly after bemg burnt as that of 
drier gravelly soils, and therefore is either scanty, or 
woody and rigid for the most part. These defects in the 
deaths of mosses may be in part occasioned by neglect :* 
they are sufiered to be too old ere the torch is applied,^ 
and afterwards, when burnt, they die from the roots i 
but the excessive moisture frequently puts it out of the' 
farmer's power to manage his moss heaths as judiciously 
as those of his moors and gravelly soil. And the same 
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exoest of jsmMme may probably affect the qualities ani 
heakhinesa of ibe bea^ as food fos sheep. I'here it also 
ih peat mosses a greater proportion of cross-leaved 
heathy Erica tetralix^ than we find on dry wa&s ; and 
most people seem to think, thast the slieep do not letish 
this sort of heath so well as the common heathy Erim 
vufgariSf when the shoots are young. 

^^ Change of pasture, from the peat moas^ to one that 
is sweet and dry, at or before the eqnhio:^, till March 
fdilowiog, is the best known cure for the ntnquidi, and 
seldom fails to prevent it." 

Diarrhma *. — ^The early grass of soft and lathy pas- 
tures^ and such as are sdb^ect to be inundated through 
the winter and springs which is eagserly sought after, and 
greedily deyoured by animals^ worn ont by the fatigae 
and hmiger of the precedkig! winter, is apt to produce 
purging amon^ l:he ho^, ^d if they be lean, among 
the dinmonts and efld gimmers* Its appearance and 
progress are determined by the forwardness and wetness 
of the season. It commonly begins in April and ceases 
in June, when die grasses' in general become fimier and 
less succulent ; and unoog the great irariety which- then 
appear, there are some of an astringent nature. In 
general the juaimal begins to thdve as soon a^ the causte 
is removed, and s^dom expertencea a relapse the same 
sea£ioit In some instances^ however, it contkines fat 
a great length of time, bat is rar^ fatal, unless the am** 
mal has been previoosly much debilitated. 

On opening* the body the bowels appear white and. 
bleached,, but in some, places st^-eialted with ji^. At 
well as the stomach, <|wy are genersHy emp^, contain^ 

♦ Diarrhoea or Dysentery, Mr. W. Bog. Pui^isf, or'Eusfa^ Mf. 
Stcnremion. Disrrboss, or Bttftb, If r. £aidD&w» 
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iaH^ notlBBg Vot air. When tb^ 4is6d^ b^it b^i^ ^ever^ 
or kmg ooRtinued) the internal cMt is ik)itiettoaei^ abraded 
ir&Kk the intestines^ and e^r^n firoffi^ tUq fouiti^i ^tomaehl 
The caorcMe is complelelj etnackkted^ no fat being fimndl 
oa the bovviek) or even in^ other ^arts, or at le^t it baA 
lost itt unctaoutf imture^ and it ebBvert^ into a vdiitidK 
tough substance. 

On other ooctsions purgis^ is not ohly pi^cfaced by 
esAjSiy but also by change of food, from wholiesomb and 
dry to damp dxA soft pasture, 0¥ &otti poolf and dterili^ 
situations to those that are rich and fine. At times a£so 
it is the consequehce of other diseases,- such as coUec«- 
tions^ of jaiatter^ sickness^ jautidke^ &c. and ofte^ re-^ 
inoves them. 

Astringently might be employed for fHe cure <tf thi* 
disease, but seldom any thing else is administered but 
Sweet milk, whose costive and ntrtritive properties, stop- 
ping tiie nash, and invigorating the debilitated system, 
t cure is speedily performed. 

All kinds of grasses whxclr grdw on a mtrssy sroil are 
po^essed of sm>ng antiseptic qnstlities^ stnd of course 
are eixceedingfy itseftd itt pr^enting sheep frooi beit^g^ 
attacked with tbi» disorder. 

Mr. Stevenson alone is more paiticcrlar in hii$ obiier- 
ftttions Oft the cnrer of tMs disease. 

** When the disease arises from cold, (which may b^ 
known from the state of the~w^eather,) putting the sheep 
into the house for a few days, and feeding^ tkem on dry 
jbey, will speedily prove a cure^ 

^< When it arise* frcua t^o rich patture^ they idiould 
only be admitted to it for a certaui time of die da)r, sind^ 
put into a pea at night| with some dry hay to eat, or 
%l¥j|td into biU pastttre. This should be attended to by 

graziers 
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giazkrs hating rich pasture/ who at times lose a coni 
tiderable number from this cause alone. Whei;i onoe 
Ifaey are gradually accustom^ to this food» the hay and 
other precautions become unnecessary. Where loose- 
ness depends on damp and wet grass, or wetness in the 
^ring season, a little dry hay given at night in the fold 
has a good effect in checking it. 

** We come now to speak of that kind of purging 
which depends upon weakness and relaxation of the 
liowels, and in which alone the aid of medicine is 
necessary. • 

'^ In this kind ot purging the sheep should have as 
dry pasture as possible^ and even. a little hay mixed 
with it. It is in general advantageous, in the first place^ 
to clear the bowels from any irritating matter by a dose 
of an ounce of Glauber's salts, or the same quantity of 
conamon salt ; after which th^ indication is to bind up 
the bowels by astringent medicines, and prevent the 
return of the disease, by using such medicines as are, 
calculated to strengthen the bowels. 

** Sometimes, as was before mentioned, a purging \t 
a consequence o( fever, &c. In which case it is critical 
and ought not to be stopt. In cases, however, where 
it is-weakening the body greatly, and. depends ^n laxity 
of the bowels, we must have recourse to the medicine^ 
we have recommended in a particular stage of braxy. 

• 

Take of logwood | lb. 

Water 2 lbs. 
Boil it into one pound, and add a little cinnamon. A gill 
of this to be given morning and evening. If this in 
eight days have not the effect of canying off the disease, ' 
add to every dose ten grains of powdered Japan earth 

fenrm0 
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ftxtractof Catechin); these, from their astringent quality, 
prevent the frequent motions of the bowels. 

" Twenty drops of laudanum form a vialuable addi- 
tion to every dose, when the rumbling and noise ia 
the bowels is^ excessive, or when the disease has conti-- 
Qued long. 

" We may take notice in this place of what is deno* 
minated by sljepherds the black purging, which is gene- 
rally the consequence of some previous disease, as rot, 
braxy, sickness, &c. It proceeds, like the black vomit 
in the yellov^ fever, from mortification having taken 
place in the bowels, and part of their coats coming 
away, mixed with acrid and thick bile. It is always 
fatal, and the sheep should be killed as soon as* it ap- 
pears, to preserve the carcase, which in this disease, 
. notwithstanding it is bled, has a disagreeable smeQ, and 
the flesh is quite soft. 

" Sometimes it proceeds in harvest from the heat 
r causing a redundancy of bile ; but even in this case it 
is always fatal, as the constitution of the animal receives 
such a shake as it never recovers.'* 

Ihfsentery *.— ^This disease is in every respect ana- 
logous to the dysentery in men ; arising from similar 
causes, being attended with similar symptoms, and 
yielding to similar remedies. 

It is not peculiar to any soil, but appears most fre- 
quently, and spreads most rapidly, where the pasture is 
$oft and grassy. It is always generated by improper 
^ifagepaent, such as working among the flocks incon- 
siderately in sultry weather, and in crov^ded folds. *< It 

♦ Dysentery, ori^Hng', Mr. Singers. Dysentery, or Braxy, Breck* 
skaw, ftc. Mr. Beattie, Mr.HStevenson, Mr. Laidlaw^ Mr. Welshf 
llreaksbiiacb, or Clin^, Mr, J, Hog, Mr^ W, Ho|^, 



most fre^oaiHly breaks ou4;»'' «ays Mr. Beatd«^ << in 
milking-time^ w\mn the sbeap lie for sis: or seven weeks 
in tbe uraow i^B^hP pf July ^M^ August upon ihe same 
iqpot for soiM tiipie, puoming and evening at the bught. 
Indee^} ^^n dieep, fr^m whatever cause, lie upon the 
same spot till the ground turns foul, if the weather ia 
spfit^ ^u^try and wariyi^ with thunder or thunder showers, 
Dysentery ^ is mi^h to be dreaded, and it is ^idemical 
beyopd e^csiaap^^." 

W^en a sheep becomes effected with this disease it 
^i[:quires a sickly loo);, its ears drop, and hang low down, 
its eyes are li^nguid, ^nd its wpol claps to tbe body. For 
some tii^e it continues to fpUqw tbe flock, but generally 
standjGi in one position^ looking to the ground. It often 
lies down, but^^sopn rise$ up aga.in, and walks to a shcurt 
distance, d^ring which it commonly Yoids f<SK:es. Its 
'skin is hot, dry, and scaly, and its. pulse a^ respiratiosi 
gi^qk. It e^ts very Kttle, n^d does not chew tbe eud, 
\k\xt seems to l^ave an unquenebable thirst There is 
fceq^uent rumbling beard ini its bowels, followed by the 
passage of fosces, which a^e thi&per than ovdinary, bav^ 
iQg little or no resemblance to the hard purl «f b#)aUhy 
§be^p. As the disease advances the purging idcreaaes, 
iki^ discharge becomes thinner, and mixed with blood, 
then slime and blood, and- at l^t it is bla^k and fetid, 
eyidQUtly acpompwied with severe gripes and straining. 
After ^ wet smomer^ the disc^hargt is frequently greM, 
the ^r^^ appe^ing to pas^ with little change of cobitr. 
In tbe mean Um^ the animal rapidly wastes aviiy, bsisg 

* *' In thU and other quotations I have taken the liberty to substi* 
fate D$fsenierjfy for the author*8 term Brn^^ which hy many is 
used to denote a very di^^rei^t discft*^, the Si^HnWy aiifL niight tfiap 
)fad to mistakei , 

reduced 
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reduced in a day or two to a perfect skeleton, with its 
belly drawn up to its back ; it separates from the flock, 
ivanders unsteadily about, and hides itself amongst fern 
orbeftth. Its eyes are suffused with red, its breathing 
becomes* more laborious, an unpleasant smell exhales 
from ev^y part of its body, its foeces are absolutely 
putrid, it is quite overcome by the disease, and it con- 
tinues straifting and purging till it dies/ 

If a sheep survives the disease a fortnight, Mr. J. Hog 
flays four days, it generally recovers. In this case, 
there is either very little or no blood in the foeces, the 
slime dries up, and is mixed with hardened balls, the 
feverish heat abates, the skin becomes moist, the vigour 
of the eye returns, the appetite increases, and the wool 
rises slowly, and assumes its natural appearance, but 
great part of it frequently comes off. It, however, grows 
on again, and sheep which have had the dysentery gene- 
rally become very healthy and sound, and are seldom 
attacked by any other disease. 

Sometimes the flux never breaks out at all, but the 
fever and other syrtiptoms are the same. This is called 
•the dumb brajt^y and is neither so fatal nor so epidemi- 
cal as the other, although, when they recover, the wool 
•^Tops off in the same manner. 

» Altboa^h the dysentery is always originally generated 
*l>y improper management, it is highly contagious, and 
spreads rapidly from individual to individual, and from 
flock to flock, "so much so,'* says Mr. Beattie, "that 
vif a flock which is much infected with the braxy lies be- 
tween a sound flock and the . wind, although at half a 
mile^i^ <i£8taftce, the sound flock will caitch the infection. 
. yor which reason all the neighbouring shepherds are 
greatly alarmed when the dysentery breaks out, as their 
' . • Vol. XIV. —Second Series. LI flocks 
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flocks often catch the infecti(Ni, uotwithstaiidiDg all their 
efforts to prevent it." 

It is a vjery dangerous malady. On a soft soil the 
greater number of those infected with it die; but on a 
dry hard soil it is less fatal, and less contagious. 

Appearances on Dtssectzan, — ^The carcase imoiediately 
afiter death has a peculiar unpleasant smell, and is com- 
monly distended with air. On opening die body, the 
fat oi the omentum « seems to be wasted away^ or to 
have acquired a reddish colour, and there is a general 
redn^s diffused over the whole contents of the abdo* 
men. The veins of the mesentery are remarkably turgid. 
The stomach and bowels are filled with fetid air> bttt 
contain no foeces, except a little slimy matter. The 
iittestines, especially towards the anus, are often livid, 
thickened, and ulcenited on their internal stirface. The 
muscles soon become green^^ and do not lose their un- 
pleasant flavour even when salted. The subcutaneous 
and muscular fat is less wasted than might have been 
imagined. ^ 

Z>iifly?w^w.— ^Dysentery is distinguished from ordinary 
diarrhoea, by the following characters. 1. Diarrhoea at- 
tacks chiefly hogs and weak gimmers, and dinmonts ; 
whereas dysentery is frequent among older sheep. 2. Di* 
^rrhcea almost always occurs in tlie spring, and <:eases 
about June, when dysentery only commences. 3. In 
diarrhoea there ii» no fever or tenesmus, or pain before 
the stools, as in dysentery. .4. In dia^rrhcea the foeces 
are Ipose, but in other respects natural, without any 
blood or slime; whereas in dysentery, the foeces consist 
of hard lumps passed occasionally, the rest being blood 
and slime. 5. Tbefe is not that degree of foetor in the 
foeces in diarrhoea, which takes place in dysentery. 

. 6. In 



On the DiseMsci of S^eep. 9^ 

€. In dysentery the appetite is totally gone^ in diar- 
rhoea it is rather sharper than usual. 7. IMarrbcea is not 
contagions: Dysentery highly so. 8. In dysentery the 
4uiimal wastes rapidly, but by diarrhoea only a temponuy 
stop is put to its thrivingy after which it makes rapid 
advances to strength, vigour, and proportion. 9« Dy- 
sentery is commonly fatal, diarrhoea rarely, unless the 
animal has been previously much debilitated. 

The dumb braxy^ as it is ca,lled, is distinguished from 
sickness by the season of the year in which it appears, 
and by dys^itery in its common form of a bloody fliix, 
affecting other individuals in the same flock at the same 
time. 

. Means of Preventiom — " The precautions whieh skil- 
ful farmers use to prevent the appearance of this disor^ 
der, are of far more benefit than any thing that -can be 
done after the disease is broken put. They endeavour 
to allow their sheep to pasture easily and freely^ and to 
skail them, as *we term it, as equally upon the ground 
as possible, so that no one part of it, by their gathering 
in bulks, may be tainted or foul. In milking-time they 
choose a high airy situation for their bughts, where 
they have a free current of air. Dry bent ground is 
reckoned the best for a bught, where the surface is not 
easily broken, and they shift the bught frequently be* 
fore tlie ground turns foul, to keep the sheep clean, and 
to prevent any smell. They divide their sheep into 
equal bughtfuls, for the most part counting them, so 
diat they may never get a heat by being too throng, 
whicJi is apt to make them nist, that is break out in a 
flux, which tidnts the ground. They change the places 
where they lie, when at the bught, before it grows 
'foul| and when the situation of the -ground will per-* 

tl 8 ' mit, 
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miJti tl^ ;ip|i[)eti]t]Le» eiiUt their bugbts to^ another quar-« 

^^y/bea iike disisase. appears^ we remote, tbose thaii 

ai^e inf<^otQd;aAoj:ig tbeixi^ a» speedily as possible, to a 

<0n«iideiji)>te disttoce, and put tar upon the no^es and 

toots pf the tail of dvery. sheep, and set: a. tub of tar 

dofviru at ^e. bought, stirring it occasionally. This we do 

from the pQ|rsua$ion that it tyiay stop the • ii!ifectiDn> aa 

3p(ien,Usftisuipbur and .vinegar .with the stime design. If 

the d^se^sfstiU rages,, we smear or salre a number oi 

tb^ijl) /feiadi left thejn go from the bughts to a clean pas-» 

ture, and liQ at their easa« This, for the most party 

makes it abate, but sometimes they continue dying, ev^n 

aft($r (tl^eyare dUsmeareidj nintil the fifost ^ets-^n^ und 

tiien; ,:^t suij sides, ,^t;er, a gr^at loss/' ' * 

. CJt^r^. -jT- farmers in. general attempt: to oute the dyi 

ijeiitery^tji^ sjieep, by 1^ing:them iutQ, the* house fos 

^enty-fpur hpurs, giving them Peruvian bark and lau-» 

daniu[% in; as littjie cold water as possible^ and then con^. 

fining jthem: in an inelosur© where they can get no water4 

If the.^Bu^ contini^es, ^nd the. animal' lives, the samd 

propess.i^ .repeated every two or three days, till; the flux 

ijtopg ; but it is long before ,they are allowed to rejoin 

the flocji, , lest they should Mill communicate the dis^ute^ 

This method of isreatinent, however, .thi?y confess is not 

very successful^ and with a candour much to ti>eir ere*' 

dit, look up • to! me^iicaL men fbr {Pointing out to them a 

mode of treatment wbich may be more efficacious, in 

consequence of. its sInaLogy with dy^ntery. As Mr* 

Stevenson combines in himadf the qualifications of sur^ 

geon and farmer^ his opini^Mas are -ei!itiitled to particular 

attention. If the ^heepiare in;^ood; oonioUtdoiij aidi the 

weather ratibier cold^ the cure: may be begun by cutting 

the 
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the tail across. Stoviug the sheep in a liot>hotise, or 
heating them ui such a d^gre^ as to bring on pprspira* 
tion, is atteuded with great advalitage. This is more . 
easily affected when they haye been previously bled, 
and if it be copious and general it seldom fails to caarry 
off, or at least greatly to relieve, the disease. CBse^ 
however^ ]|iust be taken not to expose them suddenly to 
the copoipipn temperature of the atmosphare, lest th0 
cold occ^^ a relapse. At the same time it . will be 
necess^^ry to clear the bowels by an ounce of Olauber^d 
or common, dalts, or half a draichm of rhubarb, br, what 
is better, four^ grains of ipecacuanha repeated eveiy two 
hours till, it purges freely. Should the other remedies 
not operate iti four hours, the doto may be repeated* 
The next indication is ta sheath the bowels, by giving a 
quantity of thin flour porridge well boiled, and barley 
meal or oat meal may be us^d.in the same way, along 
with half a mutchkin of sweet milk, morning and evening. 
If these do not succeed after being used fot two ds^s 
Various astringent medicines may be used, with a view to 
check the preternatural determination to the Jbowels, and 
diminish their increased action. 

Take of logwood, 3 ounces. 

Boiling water, a Scots pint. 
Allow it to stand 12 hours, and then give a gill morn* 
ing and evening ; or 

Take of oak bark, 4 ounces. 

Boiling water, a Scots pint, ^ 
Infuse for 1 2 hours, and give a gill twice a day ; 

Take of' Japan earth in powder, I ounce. 
Boiling water, a chopin^ ' 
and give a gill twice a day ; or 

Take 
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Take two ounces of cbalk. 

Boiled in a cboppin of milk, 

And give one half in the morning, and the other 
half at night. 
Fifteen drops of laudanum are a very necessary addi- 
tio» to all the foregoing recipes. Given to the extent 
of thirty drops a day, it is attended widi very excellent 
effects, as it lessens the pain in the bowels, and pre* 
vents, daring the time of its action, their violent mo- 
tion* It.ha$ also an effect in lessening the frequency of 
the stods, which cannot take place when the motion of 
tbe^ bowels is retarded. If none of the others can be 
had, it may be given by itself, fifteen drops three times 
a day, after the bowels have been cleared by a purge, in 
the way already mentioned, ^ will be ^xempUfied by 
fthe following cases.'* 

Cases of Dysentery, Drawn up by Mr, St^enson. 

Case I. — On the 12th of August ISQO, a sheep wa» 
observed, by the shepherd to be affected with bra^y. It* 
was brought home, and put into an inclosure at the back 
of tlie house. The wool was uot clapped, but the eye 
was languid ; tlie mouth <Jry, the skin rough on being 
felt, frequent rumbling was heard in the bpiyels^ th^ 
pulse, felt at the neck, was quick* It had freq^^at^ 
Stools^ which \idA a slimy appearance, and were mixed 
with blood ; and a few hard balls were observed to come 
amongst some of the stools, at each of which it drew up, 
its hind legs, and seemed to suffer pain. As it was in 
good habit of body, it was bled in one of the veins in 
the fore leg, and about two ounces of blood, of a darl( 
i^olour, taken from it. A dose, of an ounce of salts, was 

then 
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It 

tbyen administered^ which in eight hoiirs prodttced seve- 
ral passages, and the paia in the .bowels seemed in some 
measure to be abated. Next day five grains of ipeca- 
cuanha were given every two hours, for five hours, 
which still kept up the purging ; and consideral>le sick- 
ness was apparent. In two* hours after the operation 
of the ipecacuanhai it began to eat a little, and the akin 
was somewhat moist The frequent stools now abated, : 
and there was no more purging, nor was any more blood 
passed. In six days it was so far recovered as to be able 
to join the flock. 

Case 11. — On the sixteenth of the same month, 1800, 
a sheep was brought home, in which the disease had 
continued for several days. The stools were very fre-- 
quent, sUmy, and mixed with blood, having little fecu- 
lent matter in them ; the wool was clapped, the mouth 
atnd skin dry, the eyes languid and red^ constant rum- 
bUng in the belly, and the animal could with difficulty 
stand. On laying the hand on the belly it could be felt 
in some parts as it were drawn together, and lumps in 
parts of it. A dose of half a drachm of rhubarb was 
given to it, which operated in eight hours, several times, 
. and brought away a quantity of foeces, more of the natu- 
ral appearance, only thin \ and next day, eight doses of 
ipecacuanha were given every two hours. The purging 
jcontinued, but not so much blood nor slime for two 
days, at the end of which four ounces of logwood were 
taken, upon which was poured a Scots pint of boiling 
water. When it had stood for twelve hours, a gill, or 
four ounces' of the infusion was given morning and 
evening, having fifi;een drops of laudanum added to 
each dose. 

In six days the stools had ceased in their frequency, 

and 
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aad the feferish af^Msaranbe was gone ofi^ and the ani« 
mal had begun to take its food« From this. time there 
was nothing more done to it, ahd 4n twelve days from 
its first b^ing brought home it Was returiued to the fiock« 
Case JIL-^*^In the montJii of September, 1800, a sheep 
was brought into the inclosure, from a neighbouring 
farm, the proprietor of which had before witnessed tUe 
successful treatment of the other two cases. The disease 
had continued twelve days, and the aAimal was very 
much exhausted. The woo} was clapped, and a very 
considerable quantity of blood was passed at each stool, 
the mouth and skin were dry. It took no food, and the 
pulse was quiek. A dose of salts was given to it, an 
ounce, which operated well. Next day, four doses of 
ipecacuanha were given, of four grains .each, which 
also operated,' and by which the purging stopt for six 
hours. There was no appetite ; and a number of hard-, 
ened pieces of foeces were passed, mixed with blak^k 
blood* The hett of the body continued. Two ounces 
of logwood were infused in a chopin and, a half of wa- 
ter, and given in the quantity of a gill, three times a 
day, with the addition of fifteen drops of laudanum. 
This was continued for four days, during which time, 
hiowever, the blood still continued to be passed, with an 
admixture of a substance, like the matter of an ulcer ; 
and on the 17th day from the first attack the sheep died. 
On looking into the belly, the bowels had all a^ in^ 
flamed appearance, and a considerable proportion .of th« 
lower intestine was ulcerated in the inside; its coats 
were thickened, and its out^kle was of a blackish hue. 
There was a quantity of fetid air in the bowels^ which 
turned a silver probe quite black, as it did also a shilling 
exposed to iL The fiesh was soft and red, but the heart, 

liver, 



iMiQ affftct^ mtki hitagr, :^e !8|»iplxiiM vttera mi^ 
merly described: it seelMdwiudi^dimtUsd^asd'lnd 
l^M> abwrved..^4fe<lteil fct: s^ti^ ;d«gr«« It nsoti fiNt^ 

))pD|Nr tam^ jvUdb^ pw^d it a godd ji^ Ifc wiii 
tlMni4«Qeda|i.a'9BBidl konse, wj»emv)a8.> jbagr ciwly 
JffSia boiler^ ndbiidi. bdoig filled xvida^ iK»ter^ 01MI ibe 
^^0«tf: dkut> fieoip the he«»t df libe fumaoa beltov^it 
MMf SJkii ilia M^ole bou«e with abeam^. in wUob idbt 
sheep continued fbir.thfir ^ace of. t^fie'hoiu>s^ whdn tte 
fire was taken away, and th^L sheep remained in the 
h^alieid hptt^^. all oi^t. There was a^ great pei^ispiration 
oyer its .bQdy? and the wool was qiuite wet. It was tate^ 
put at mid-day;^ a^ iihe infusaon qf logwood and laudat 
nnm given to it three times a day. It seenaed a lijttl^ 
J2pttei^.^ ajidi the stools not so fxe(ju(?nt. , Wool still -dap- 
ped. Next night it was shut lip^ and stoved agaio>. «ku4 
jipoie fl.otw: porridge vr%$ givei^ to it, with- a little millj,. 
Ijlcixt 4ay . the medicine wa« continued. The 3yniptom9 

- ^ ' . . . » .. . . ^■••tm 

Juad .abated^ but the wool clapped. It was not agaijQi 
itovied^ and the medicines were continued^ ^ twelrYf 
daySji before it was quite recovered. 

.Case V. — In this case th^ treatment was the same 8|^ 
m th& first and second c^es ; but there ^a$ suph a de<* 
gtee of debility that the porridge anjj .astringent .mtj^l- 
cihes. wf re contintted for nearly four weeks, before, it w^ 
recovered* 

C^e VI. — ^In AugjusV 1800,, a ^ep was brought ifi 
with braxy,, the symptoms very vioknt. It had a do^ 
of s^lts^, which operated, but it died next day. In thi^ 

Vol. XIV.^^SicoNp Ssyss. M m case 
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keing at the junctjon of the small and ' gireat %\M^ whieit 
sMifiiiatioir b^d ts^eti place. Tb^ kwelr bow^Ia hatl a 
ffutibexL' of r(mtld:ha|de^6d.baltlr*ilf^dleill) afidawij^ 
difligreeaUe smi^ wa&^exhkled. . l* ' 

.1^ deem it unnecessary to inenti<^n a4jr Hiofe oiies^ 
ivhick ell occurred un the same^yeais as brdxyl^a^ilec 
lippeai-ed since 4 SCO ; and I havefaad^MD op^brlHinity DC 
ntaking esperiiaents upon it i^nce thait time. The iptae* 
ii^ bi that year was very sAceei^ftil9'^afr'ifive(*were*sa1N9di 
-«ut(Vof $even that were brought fabtne,f and a fiur^tiial 
imsrtkuted : but from carelessness, nearly one out of tlonea 
di^dibefore any- thing was donp to them^ti ^ 

i$t(tft, (?r /if^A.— Tius disease is only kuoiirii^by name^ 
'ovfer a great part pf Scotland, but even in the most dis« 
tant Highlands and Hebrides, it has of late years made 
considerable depredations. 

The infected sheep become restless, and instead of 
feeding quietly, tear off the wool with their teeth, and 
go in search of stones and banks^ against which they 
may rub themselves. TJie skin, when narrowly inspect^ 
<ed, has a red fretted appearance, and emits a peculiai^ 
ichor, which hardens into scabby crusts. ' ^hese fall off, 
and are succeeded by others still larger. The woo! gets 
a diVty brownish appearinee, and falls off prematurely, 
and the animal ceases to ^roW, o^jr Ibse^ flesh, and pinea 
away; and if n6t cured by ibedicin^, at last siiiks under 
'tiie continual irritation ^nd poverty occasioned by it ' 

It is* highly contagious, and when once introduc<fed 
into a flock lessens its' value more than one half, by teiy 
quickly infecting the whole, not so much by direct con- 
tact, as by means of the rubbmg places | so much sOj in- 

deed. 



^Ut«4ff t^ iR^ to g«t lid c^ it vhc4e flocks have betft 
f^^j^svaiv|i^^0d»r the disease has sometimes appeared iia 
Jrfi^ «t90cksi laid ,op their pasture^ in eonseqamce, pio^ ' 
k^j^. of ipf69tJM>iis^ matter or auimalcttlse stiib adhetiof 
to th^^ stofies qr baobs^ or other rubbing plaoes. 

But'it may also be brought. on by poverty and over^ 
heatiiagi or l^y making them lie too close together dtir^ 
ing 4]^e y^ixm summer months, or by lying under the 
4;rop of trees. Spring, however, is the most critiqai 
^IM^nfor it, and the same soil, grass, and weather 
vhich induces the rot, are aiso considered hurtful in the 

aoab. 

It is never generated in flocks v^hich are salved or 
smeared with butter or tar, which was universally the 
custom iu Scotland. But ^udving does not prevent its 
being introduced by infection. 

The white-fiaiced, fine-wooUed sheep, are most lis^le 
to it Hogs or young sheep are its most common sub- 
jects ; and in a flock the rams, which are naturally slo* 
.vej:ily> indolent, and foul-feeding, are usually first al* 

fected* 

It.' 

As soou as it is discovered, the utmost care is neces- 
sary to put a stop to its progress, by removing or killing^ 
^hose suspe<^ted of being infected, and salving the ethers^ 
if the ;»eason permit. 

l^l^e scfib is. However, by no means an ipourable dis* 

,ease.: Mr. Stevenson recommends a tea-spoonful of sul« 

^ phut combined with ireacle, and diluted with water, to 

be giv^A them for some mornings, while all the partt 

. a%fjte4'^e carefully rubbed every nighty for five or sis 

titt^i with' one or other of the following applications* 

. TlaJpe of sulphur, three ounpes> 

Tobacco liijttort a chopin, (tw^ pints EngUsb.) 

Mm 2 Put 



CM>tiMM[ MHife4l»e«Itt1ie>%dli; ana dtelt^ a fe tt iaW. 
drhkiCMHillat W M?4|>fifi»^ ^ ^bmetffMAJe'SbtMl 
jDtifini^ ftntt^sB^ ^e4fcr* fi 460Mdoti m tobacco^' wlitd&^ii^ 
yool^ .«ii(f tfdifbiir, b^d in Wkie •fbrttquartitir't^-'ttv 
hour, strliitied <:^^ and ^ured on die tifFected parik^' pk 

^ Tafce of tar, a pint, (few pints EnglwH,) •'^'^"' 

Butter, two pounds. Sfix^^na w^iL^'* 

— J* 

' Tiafce of sulphw, hrff a pound,- '. /* 

Bi^er or lanrd, two ponfeds; Mi£ l3iiiej|(b 

Mercury, however, is by far the most eJFectual rei. 
«ncidy, aliiiough attended with some davget*. -The fol*» 
idtving is Sir Joseph Banks's method ^ applying it 
Tqke ^ qnicksajTer, one pound, 

^ , Venice turpentine, hi|1 fa pound, . 
Oil of turpentine, half a pint EnglSdi, 
Hog^sls^rdi four pounds; 
Ritb the quicksilver and Venice turpentine together in 
am^ttjai',. unlfl thfr 'globules of mtercury iSsappear, then 
^dd the oil of turpentine and hog's lard, and mix for an 
-'Mntmentv 

J^pply the medicine, if f)6ssible; in dry weadiei;, in 

«11ie^£>lldMri;i>g mamier. . Begin at t3ie head of the sheep, 

and proceeding, from between the ears, alon^ tiie tmcki 

Mthe^nd'^lF thd tail TheAvcx^'is to be drvided'iii a 

-^pow, tttl tbeiskin can %e toudi^d, and as the funoir 

wis made, 4he finger, sKgktly dipped in the ointment,' is 

••to l|e4l«awn along the bottom of it, where it wiftleaye 

^•bia^ stjala on 4beH5kin and adjeming wool. ' t^tom tfaas 

futrow 'tfiinillHr.pnea^must be drawn dbWn the idicniMetii 

and thighs, to the legs, ^s far as -diey arewoofly ; aa4 

i£ ^MXOMk iB'mvf6h infected^ ^two ^-or more shpuld be 

i, . * ■ '* drawn 



J 



^liMHls^ «kSi #W«, pmflld tb that on the Tmcl^/knd 
«M dMPft ^h Mkf, ft^e^ tte f6t^e aflid'Kri(} f^gi. 
4n«le^tcily atft^ tB^ mppBcaticm, : the shfeep are ttinleA 
^«it?«M*6ttgr the test <tf the llock, -Unthoirt fear of itlfect!. 
ittg kj, or 0f -stj^temiDg inyoiy themseltes; The t)Ibtchei5 
*y ^|»y and the sheep «^re euFed ih' jt fetir daiys. In Litf* 
cciiMhi)^ tilie^ ftemers ised to anoint their Saieep with' 
it when they come home from dre common, whether 
itoiittS or'noC, jotd .persons cotitracted to apply it effec- 
^Mdly ^t five ^fllings per score of thd large sheep <if 
-tittt county^ Instead df the ^hove, the dottimon mer- 
i0iirifi(|[' emtniefit of the* shops- may be used, "ind i^bme 
liiephe^ rjifar' the parts affected' only, others the tikeS 
^its t>f ihe thigh and leg, and others' apply it hy tying 
arirorked eorf, weH soaked with it/ ai»uhd the neck. ^ 

Bedwtttef.-^ ^ This disease commonly tnakes its ap- 
'pearatice about the beginning or ejid of winter, airf ISiret 
affects abonl the breast and beHy, although at time's it 
^reads itself orer other parts of -die body. It consists 
in an inflammauon of the skin, that raised it into 'felis* 
ters, whifch contain a thin, teddish, and watery fluid, 
^esecondiiue for a short time, break, discharge their 
tnatter, and are followed %y a' blackish scdb« 

^ Whbn lhe sheep are exposed to cold or wetness, 

die «kiti being firettcd, makes tile blktelrsf rise, ot Aey 

' often arite fl-OTn cold, aflfeddng thfe animal intehiatty, 

' thus ' producing a slight fever, which thrown dutf diesa 

vesicl«i'on the body, rimilarto the Scabby enipdof^s 

which appear about, the face, and more pardcularly thb 

mouth, ^f thoste petsotis- afifected" With coli The blood, 

ilk this dise^6, is but little affected, although a littl^ bf 

^o6tt& into the v^des dn' the 5i:in, and coMmuhi^at^ 

'to tli«mtlftitfrfd(fi& tingexdiich gives? origin to'the hame* 

'^ ■ . «Itedwatj8t 



** Redwater i$ a disease tlut but seldom «p{>eais in 
tl^is country^ and is ^almost never .(^.taL In cat^ whmm 
the disease is violent, a little blood sboiild be taken, in 
ihe maimer described. The sheep should be ^placed iR 
a fold by iteelf, the bjisters slit up,, at^d a little infiisiop 
of tobacco put into. them; and the following, medicine 
may be given for thiree or four mornii^gSi successively :. 
Take of flower of sulphur, 2 ounces. 

Honey, treacle, or syrup, 3 ounc^f $ 
Mix them, and djvi4e them into ^ix doses,, o^ which one 
may be given, every morning, in .ha]f > pound, (ha^^a 
rnutchkin) of warm water. < If this is found unsHpcessful, 
half ai^ ounce of nitre mixed with, the fo];egp)jag xse^eipt 
will be attended with good effects ; after which a do^ 
of salts may be given, and the body washed with lime'* 
water upon the parts affected/* Mr. Stevenson. 

Erysipelasy <?r Wild-Jire. — " This, like the last-men* 
tioned disease, also affects the skin, and is apt, if not 
attended to, to spread very quickly among the ii6ck« It 
is attended with more inflammatioa than the last f and 
but seldom with blisters over the' body. It conunonly. 
appears in August and September, and does not conti*' 
nue above eight days at^a time, although those sheep 
once affected with , it are liable to relapse. In former 
time^ji it was a, practice with shepherds to bury those 
sdieep. affected with this disease at the door of the fold 
with their feet upwards, which they believed acted as a 
charm to drive it from the flock. This, however, is now 
disused* . 

^< It is necessary, for the cure of this disease^ to fol* 
low the same method seconmiended in the Redwater. 
An ounce of salts, dissolved in warm water, g^veueVexy 
mornifig for three or four days, answers remarkably^ well 
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tb'beiin -the cure, when the last-mentioned^ receipt,, with 
^e'addfiS<>n of the nitre, may be cotiiiniaed till the dis- 
ease disappleaxs:'* Mr. Stevenson. - ' 

'^ JW^'Jft)/;— TMs diseaise appears in Aiigxist^ and is' 
more frequent among long than short' sheep^ It seldom 
occui^ in clean walks, but is very troublesome on dirty 
»oft' paiSture. It is frequently occasioned, ih ^e milk-*" 
ifig' season, by the lyights being dirty, and by the sheep 
confined* in old hotises; It resembles ihe whitlow, and* 
Jt«6nftmonly affects the fore 'feet, but sometimes all four, 
lite 5buter part of the hoof is the usual seat' of the diis* 
eas^; and from the cleft a sharp fetid humour exudes, 
^3omt^imes enp-enderihg maggots, and cotroding the 
flesh, *and even the bone. Around thfe hoof there is an 
inflammation, which turns black, and the hoof somip- 
times drops off. It is d Very painful disease, so that the 
aninialffeqliently walks on its knees.' When the Wea- 
ther gets cold it commonly gets better, but it still walks 
lame. 

' As soon as the disease appear^ examine the foot, and 
endeavour to open the diseased part, and let out the 
ichor, ^ash it well, and dress it with mercurial oint« 
ment, and sulphur, or tar with red precipitate ; and bind 
it up with flannel, to keep it warm And- clean. When 
it resists suppuration, and degenerates into a foul and 
tedious ulcer, spirit of turpentine, and even sulphuric 
acid arte applied. In all cases the animal must be kept 
iii clean, easy, dry pasture, till it recover. 

T 

Leg Evil *. — " This complaint arises most commonly 
amongst the'South Down, or Leicester breed of sheep, 
but after it appears in a flock, the black- faced or Scot* 
tish sheep are equaUy subject t<rit. It has almost never 

• Black leg, Mr. Seattle. Ug il^ Mr. Scott. 

apjpeared 






je9fr&Jit has betsa f^^etiy commoa oa it$^ s^tibwi^ Wnifc 
}Q Selkirk, Roxburgh, and j^avt of Peehl#fu«^ir0w "tj^ 
B»j,rin part,, bp ?iwing to t^eJkttgior .whiteJiM^^^^ 
^d|ig thare priacip^^ljf ke^t j : -^ 

.^ f^Tbi;». ^ase,. generally beg^is at th^e kueiii m1»cik 

^ sm^9 ta;^^flonside^fhle suce, causqig :ijm;h ar.4cig»a^ ^ 
I^qieness ^9 tpi jufeveat tb^^ sheep ^i&cted. fvopi folkiiriB|{ 
^Jiopk. ^i^omejt^Bes it begins at tfay& bead qf tbo ]^^k>& 
Iti^ )o£^ ^uisl^. 91, lijvid coloiur ; som^tioM^ inde«|d fys^, 
qiij^ntLj, bayiqg «»aU blisters scaAterad pv€tr tbe leg. n^ 
fec|0d, of a ,red ^oloiir, jand filled vvitb bku^o^Ioaied 
waiifer^ Wbei^ the skiu bursts, it leaves beLow it « ki9#e> 
fbibby sujbftaQce, of the smoae colour, or ratber dafto^ 
vdvicb extends evea ^o the boae. It generally fyfBl^ b^ 
gjln^ in one of the bind/Ie^ but as it advancea afEeM)* 
all tbe feur« i^dess deatfi takes p}a£;e lie£(we^ t^l!l^^ li^^ 
P^nsif it sfioreads oceasioaaUjr tso^m tba lii^ii4» Jl^g)» to-itbo 

^ belly, and in eveiy case the kidneys are affected, hmif^ 
loMe and flabbjf, bailing some. Te^embkaqe tQ tb^ ^i^kII*- 
in|B of the leg;)] and b^i^ sof^etin^^ q£ ^ Uv^ .colous* 
S<m?lFbiies ,^e disease praresr very <{aickly isassi^ ^^d.A| 
^tbe{r tiune^ will cbntinae in a inilder state fi>c ^^d^ .]^ 
^pofipds verj^ i''9px4!yi a&ar appearing in a flook^ .^md if 
, |iAt.aUend^d(,to wiUtiiyyuce the«gi,inateria(ly. ItiftiQgeh 
uejBdiynry daQge^aiAS,;ciLttiHg off tbe< gjpeater prop^stkm 
t£ tbc#ie i^cted^ ln4ee^ many of thei&mers^l/t^ 
aifected sheep uKhenever they observe them^ to p«ei$e9|| 
il^sp^ef^gi' lathis disease the eye of ihe ^e^ is 
languid^ ^tp^ tongue dry, it cannot efit^ and iai geAai^al i# 
aefOtu c^t off.. 

<« It 9f)^e9J» c^mm^nijr 10^ Jnjj^ and Mgmltj at Himet 

\ in September ,, arising; at first from.sheep of unhealthy 

; > ;. constitutions 
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<;oti^itiitions beirig exposed to wetness during rainy and 
"warm weather. Scratches ii> the legs will produce it in 
'those whose constitutions are had. If the sheep get their 
legs dirtied during clipping, or smearing in a housie 
where there is much dung, they will readily be affected 
with iti Boggy ground has also a tendency to produce 
ii, fi'om the same cause. 

** As this is a yery dangerous (lisease, the sheep af- 
fected should be brought home as soon as possible, to pre- 
vent it from infecting the flock ; and its legs well washed 
with «oap in water ; afterwards bathed with lime water, 
or -a 'Solution of alum in water ; and then anointed with 
what. in the shops is known by the name of citrine oint- 
ment, made with mercury dissolved in aqua fortis, and 
mixed with hoplard. If this is not at hand, when the 
legs break out and run, a little quicklime may be dusted 
on the sloughs, and the leg dressed with a cloth, i^read 
-with fresh better and a little tar. These should be 
<;hanged £very second day; care should be taken that 
4ike sheep have good and dry pasture during the time of 
the cure ; and water, in which moss has been steeped, 
may be preferred (on account of its antiseptic quality) 
ilo common water^ for their drink, and for washing the 
legs. 

** After dipping, or smearing, in grounds subject to 
this disease, driving the flock through, a pool or river, 
so as to wash tbehr legs, is a ^-ery proper practice, and 
4[;lipping the hair short iipoQ them prevents any- dirt 
from lodging on them* 

</ A diseasei solnewhat sitni^r to this, and .affecting the 
tail, has been denominated 

*^ T^.^-^It consists of scabs and sores, situated on the 
cindjsrside of the tail, arisidg in warm weather from its 
s ' Vol. XIV. — Second Sekies, ^ n being 
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t>€ing foul^^ wiA pvrgiog* The ii^atter h»r4m« tbecci, 
imtates t|ie t^dar vesaids,. and prodiyres smm ; wbicb» 
if not attoaded tO| nnQ into inortific9tioQ| wd prove (i^laly 
a9 in* the legs«j It U obsenrad by th^ «beep turniii^: fi^ 
quently rouQd to bite the ^liI. 

^^As tbift comi^int ati^es from purging) tbe firat 
thing to be done is the cure of this, (See Purging^) 
Then tbe ta^l is to be clipp^^ and the scm^ part laid 
bare, washed carefully witb milb.&nd water, blood warm, 
and then with liin^*water. Turn out tbe sbeep iato a 
dry pastuJ:e» and look at ii 9gain in two day% aiid if not 
.well, repeat tbe washing, ^ WQiut it wiU( grease and 
tarmuced together, in eqi^^ pjroportions. Doing this 
twice^ is gesi^^a^ty snffici^t ^r ccHUpliotinj^ the cufOi*' 

Mr. St^eo9oo* 

Vermm.-^Th^ ked (Mppohffsw, avimj mole^la all sorts 
and ages, but partibukrl^ bogs gr yop^g. sheep, and 
chiefly such as are lean. It harbours in the woo}, bites 
the sbei^, «nd sucks theic bloodt Smeei^ijag: with ca^ 
expels it from the skin, and it wm aSi^erwiurds dvopfi 
from the wodl* Tobacco jiuice ig fatal to the ked sdimost 
instantaneoualy, and mereui»al ointment destroys it. 

The tick (acmus feiiiwmaj i^t a distinct species* .<^ 
vermin, barrassing the lambs and ti^embling sheep in. 
apr^g. It always adheres close to the bare spots of the 
shoulders, thighs^ or ears^ draining tbe blood. For the 
most part it drop^ off in. Jjiine, jt^ia removed by the 
same remedies a^ the kf&d» but ^i^ pi^fot^d by bavinf 

the young sheep in good conditioO). 
For tb0 ^y, tbe sheep. i^Ovri^ei'* ssr uMitcked liiDe» is 

the best cure. 

Maggots ate toonblissomd in imgnst^ nvhtfn- tliHi^ leasoa 
ia wi^rm. Th^ aro tbe b«e0A/of. tbe flesh or sheep^fljr 

1 farstrus 
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fMtfU9 0us}i which ^epoftits ker egg^ in any fil^> ad* 
hertA^ lotlie skin, &t any woufid or isore. There the 
^ggi are ftooti hatched, atid the maggots eating and 
penetnititig in every direotton under the skin^ catrse 
intolerahle paby and even ktH the adiihal^ if not. re- 
mowedi When iiieep^ theteforej are observed to be 
uneasy and karrass*ed> to fr^Kjuent rubbing phces, neg- 
lecting their i^od^ to lie down freqnentiy^ and to bite 
themselves with their teeth^ they shotrM be examined' 
carefulfy t when kivge Wbters will be found, nnder wbtch 
the maggots are concealed ; or the part is of a dark co^' 
loufi and quite wet, or large holes are already eateii 
into the body of die imiitaial. The wool must be caareftilly 
capped off) the blisters, if any, opened, and the ver- 
min picked from the infected parts, which are to* be 
gentfy washed with soap and water, or spirits and vine- 
gar, or time Water, or stal^ urine and black soap^ orinr- 
fusion of tobacco, and anointed with tar, or tar mixed' 
with bntter, or sulphur, or red precipitate. After this 
the animal soon recovers. As a preventive, wiienever 
the animal is wounded by the sheers in clipping, by the' 
bite «^f a dog, or any other accident, a little tar liniment 
should be applied; Dirty layers are apt to produce this 
kind of vermin, which most commonly attacks lambs^ 
and frequently appears about the hips of those which are 
affected with looseness. This, however, is not always 
the case, and Mr. James Hog says that it is easy to diis* 
ci>ver, wbik they 'are still clean, those that will beoome 
infected, from the noxious smell of the excrement, oc- . 
casioned, in his opinion,^ by some kind^ of food^ or a cer- 
tain habit of body. 
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Jaundice f or Head Illf c^ Yellows-*, — Jaundice is noi 
a common disease among sbeep,^ a^ has not been very 
accurately described, so that it is bigbly probable that 
several affections are confounded under the various ap- 
pellations given to it. I shall, therefore, not attempt ta 
reconcile their accounts of it, but quote separately th^. 
descriptions of each author by w^om it is mentioned. 

^^ This is hot a common disease, and is generally con- 
fined to the South Down and Leicester breed, whicl^ 
from their more tender constitutions, are more subject, 
to. complamtsv 

" The symptoms are, a yellowness over the body^ 
which is particularly observable in the white of the eye/ 
The wool has a little also of the tinge, and is> slightly 
hard. The passages of the belly are of a whitish colour, 
and the urine tinges of a yellow hue any thing immersed 
in it. Sometimes there is a degree of itiilness and hard- 
ness in the right side> where the liver lies. 
, " The causes are by no means apparent j their effect, 
however, seems generally to harden the liver, and in- 
variably tp obstruct the passage of the bile from it into 
the intestines. Sometimes small stones, formed in the 
gall-bladder, produce this ; and at other times, as in 
rot, by the swelling of the glands, impeding the passage 
of the bile, jaundice is produced, in which 'case it is 
generally incurable. 

^ " The cure of jaundice is to be attempted by 
strong purgatives, and such medicines as act strongly 
on the stomach. A solution of three ounces of Glauber's 

* Jaundice, Mr. SteTenson. Yellows, or Jaundice, Mr. Singers. 
Yellowses, or Jaundice^ Mr. Scott. YeUow Sickness, or Jaundice, 
Mr. J. Hog. Yellovses, orBeadswdl, Mr. Bcattie. Head ill, Mr. 
W.Hoff. 

' salts 
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salts will partly tend to . produce this. Ten grains of 
ipecacuanha, given ev^ery three hours, in a little warmed 
stroag b^er, is said to be attended with the most bene^ ' 
ficial eflFects, when continued for five or six days, and a 
dose of Glauber's salts given after it, so as to dear the 
bowels. I never had an opportunity of seeing jaundice >' 
but once; in which case the disease had gone on for 
some time, without being observed, or even Juspected^ 
till the yellowness of the fat and flesh was obsen^ed after 
slaughter, which effectually prevented its sale: thus 
proving a loss to the butcher, who never observed it."- 
Mr. Stevenson. - 

*' There is another rare distemper, called the yellow ' 
sickness, which I do not at all consider as a species of 
the braxy, but rather a sort of jaundice. They pine, in * 
it for some days, and are very sick. The entrails, on 
dissection, are of a dark yellow, and have likewise a 
smell peculiar to that distemper, flavouring something 
of sulphur. But this is a disease peculiar to old sheep, 
and, had it not been for the name, ought not to have 
been mentioned under this head (viz. Sickness). Such ; 
sheep as feed on woody banks are most subject to it ; 
and I always consider it as proceeding from their eating- 
some poisonous herbs. There is always a sort of con* 
gealed stuflf, like rotten eggs, about the kidneys.'* Mr. 
J, Hog. ' 

'< Old skeep are sometimes affected with the yellows, 
or jaundice, at different seasons, but chiefly in harvest, 
and in mossy pastures. The whole body puts on a yel- 
low hue, and even the tallow is of the same colour, when 
the body is opened after death. The distemper, from 
the period of its giving the yellow hue, is soon at a 

crisis. 



2W ^ On the tHseases 4>f Sktep/ 

cm^i being &tal oonHnonly in twenty *foiir Iidul^, of 
ifitbta Ihat period. It is not a comtnon disea^. 

<< Obatructeoa of the bile appears to be tbte imme'* 
diate cause of tbe yellows. When that liquid ceases to 
pass into the iDtestfruil catiat, the digestkm of sdimtot^ 
and separation of chylo do not go properly on. The 
h*ie alao takes a neiirt:onne, and eontifeiiitnates Ihe ani^ 
iwdj^stem. 

^^ What it is dfkat cam^es tiiese obstructions we do not 
cextainlj Ibdow. The putrid mtastnata of stinking water, 
or the water itsdf taken into the stomach, iM suspected ; 
so likewise are poisonous insects, or plants; The liver, 
faetng the organ tbatt seciretes the bile, whatever disor- 
dera thsnt orgaa nsay affect thi4 fluid in ite^natifre, cjuan- 
tity^ m cowses ; an incipienii rot, that injures -the liver, 
mug jlherefiare be capable of takn^ a n^^ turn, obstruct* 
iiig biie> and I»;inging on dte yeliows-. it 'i^ posdibie 
^t}ao> that) sandy or cakuii, may produce' thi&<effe^v 

^< The most promisiDg means of cure, are sohitions of 
salt in water,, which, tend to pnooidte ^e regiiiar secre- 
tions^ Some rectoffunend sulphur in Warm milk^ or salt-* 
petre in ciMiim6& water, bleeding in the tail at the same 
time^f and caasing^ the sheep to move, and keep itself 
warm. If .these things do- not appear to give relief, it 
19. then reoommemied' to hill the aMnma), and to draw off 
the blood. The carcase is said to be less injured than* 
iaaifikness. Yel? I should doubt the propciety of aHow* 
iug it. to be eaten,^ if highly taFiated |rit& bile; for I 
know the gall of a sheep, swallowed entire, proved a^ 
moftal* poiaonito one of those larger and-pofwerful grey- 
hmnda tbat^were once cav4rfuUy reared ilt !the^|iighland»^ 
for humtiBg^ down the hart mid i^dc 

"As 
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^< As the jwndice appears chiefly in mos9y pastured^ 
and towards latter harvest, w^ have another etkleace of 
the impiyi^rkty of confoiing «toeikf» to (hat wfft soil se 
late ia tb^ yean If poisonous anMEnals aoe co»ee»ned in 
bringing i^ on, . I kuour t\o rtime^y sor. ^bcacioua agaioitt 
tbem 9A burning the r^ngti herbage ant the prefer season. 
Moss holes ar^ noK eaaily rendered pntrid; they difiiEt 
es^treoiely in this respect, from holes in clay, whieh ex«r 
hale noixk»^ vapoura in : imaiinse qMntities^ Yet the 
Wters of moss may become csorrupted ; axti being otber*- 
w]#e dai^erovA, they should be dmiiied off! Shtep nay 
be safely, and to great advantage, pastured in drained 
moss, free of thesie hole% in Spring ; Init being then 
weak, they ipigbt readUjF fall in, and be lost in holes. ^ 

^< J hare often suspected tJie. bite o£ addecs aa the 
cause of jaundice in sheep^ In this case vinegar d^ouM 
be applied^ and put down its thiroat I knew thib velieve 
a man in that stfie, by his throwing up dijpe<;tly anJm* 
mense quantity of bile/* Mr, Singecs^ 

Mn W. Scott briefly noticed, that iH is not common^ 
bu* di^igerons,. that the whole body is swdled, and that 
good effects arise fimn cutting off tibe ears entirely, and 
Ihe taii by the middle* 

Mn Beattie nientions^ that there i» a great swelling 
and faUidig down of the ears,, and. that wbe» too loisg 
negieeted the head swells, and ihe sheep dies. The 
fleak isi yellow. . It is often, oured.hy cutting off the ears^ 
nropping the tail» or opening the veins under the eyes 
in tiipe» . « . . . 

^The bead^m is. the next disease we shall, take ne*- 
tice of. I cannot apprehend that this disorder is radi* 
cally in the, nature of either sheep or soils, I rather think 
ft is an adventitious evil,,eaused by.|ih/p bite, sjting,. or 
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influert<!e of some venomous animah : for proof 6f this, 
I may observe, that this disease id most frequent in 
4hose' j^arts, where such reptiles are known to abound. 
The* shciep, liiiappi^hensive of danger, comes nearer 
4b8'larking<-place of the fier(Se animal ^ than it wishes it 
to do ; the enraged creature flies a£ it in a moment; and 

* *by biting, stinging, &c. commmiicates its malignant 
"nature : instantaneou<sly the head swells, the tongue and 
guitet inflame, and turn black; the extraordinary swell- 
ings soon obstructs respiration. Perhaps in this condi- 
tioo it liv^s a^day t>j* two^ then dies ; doubtless in great 
ag0»y." ■ •• •: : • - "' 

' . ** Qf the ^me ^attirid, »aind from the same cause^ pro- 
ceed the inflammaticjii in the belly, udder,* &c. that is 
so irequentin tiae 'Slimmer months. The best thing that 
can be" done for sheep in these circumstances is rubbing 

. and soakingthe i^fe^ted fiart with Norway tar.'* 

i)r«/J5y. -^Dropsy in sKeep is rather a symptom of 
other diseases than a disease itself. In different degrees 
and forms it is incident in alL the varieties of soil and 
climate^ from Shedand, whereit is: called the Shell skk- 
ness, or Water sickness, to the south of England. la 
general aged sheep ^re most subject to its attacks, 
chiefly towards the end of' harvest and winter, and on 
iatms destitiite ol nheker..^ indeed, it is the genuine off- 
spising of cohi and mcdstiixe.. Its syinptoiQs are swelling 
in tbr legs at ni^t, which disappears in. the morping, 
when;the lower jaw is a good deal swelled. . The eye is 
dull, urine, when observed, is high coloured, the. tongue 
is dry, and wlien the disease advances the belly becomes 
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* Among the veaDmous creatures thai hurt sheep in tbjs place we 
l^encrally reckon the adder, snake, slow-worm, and alargelt-ind of 
ispsj'tlHat haunt w^ii^s, warm j^rh.^ :i.- ^' , * J . 
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tense^' and w^ter is felt undulating in it^ on being struck 
with the one hand, when the other iis kept steady in the 
other side. The sheep loses heart and appetite, be- 
comes lean, and at last falls. 

A dry sheltered walk is a gjood preventive, and sea* 
sliores are found, by experience, to be useful in tl^s dis- 
temper. But if it should appear with «everity in very 
wet seasons, in winter or spring, night shelter is of pfo** 
tlcular importance to stop the increasmg evil. 

A shade, or house-room, and an allowance of dry hay, 
should be given to those which are diseased. Mr. Ste- 
venson has seen tapping tried, bjat^the relief was very 
temporary. . In one case two drachms of cream of tartar 
given twice a day, in a little warm water, had a remark- 
ably goo4 effect. But, upon the whole, he considers it 
the best plan to kill the animal as soon as the jdisease ap- 
pears, as it never affects sheep in healthy but reduces 
them d_aily. 

Blindness, — ^Certain parcels of sheep are very subject 
to blindness, and althoqgh it is not a fatal disease in it- 
self, it frequently occasions considerable loss by their 
drowning themselveSj^ or breaking their necks. It is oc- 
casioned by a white film growing over their eyes, in 
consequence of inflammation, probably of different kinds, 
at least arising from different causes. , 

According to Mr. Stevenson, "the symptoms that first 
appear are : the animal cannot beaj: the light, and th<9 
white part of the eye is red and inflamed, and it waters 
a gr^at deal. This is succeeded by a membrane formed 
hy the inflamed vessels, which first covers the white, btit 
gradually extends over the eye^ till total blindness en- 
sues. .This is observed to have taken place, when in 
folding, they run against dykes, or any other obstad^ 
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and start when they appxpach it ; they do oot follow the 
floct, artd frequently stumble. When the eye is in- 
spected, it is generally tound, .that a blue i§louga covers 
the whole of the eye^ without any intermixture of red 
vessels. In the worst crises the coloured and transparent 
part of the eye 1)ecomes c(f a reddish white, by which 
time tlie * film on the ey^ h^s acquiripd considerable 



tmcKness. 



The iriflammatroi) is produced by various causes. , In 
summer it is'ascribedby.Klf /Stevenson to the Veflectioa 
df heat and liefht in very sunny and dry weather, asit i^ 
more frequeut whe^ the hills become scorched, and on 
hard rocky soils, than on dark-coloured hills covered 
wTtli neatner 'The Rev. TVIr. Sin^ei-s thinks that it i^ 
SQihetiiiies caused by the golfen of flojivers irritating their 
eyes, whei> blown into th^m in considerable quantitiesk 
Iir winterblihdpess'^ccurs, when the days are very sunny^ 
and*'the evenings frosty and cold, or when sheep have 
been long buried under sqow, and the ground is still 
white when they ^et out. 
' Mir.'James. Hpg ascribes the blindness of sheep to a 
cause totally different from any of these. It is there- 
fore proper to quote his description entire. " It is ,oc- 
casioned by a contihued fktigue for a length of time, 
which will Tiring it on at any season of the year. Thus 
sheep that are long" arid hard driven, or such as are 
claily dragged' from one iJart of the ground to "another; 
ewes thaV^re /eild,^ and roiighly used by the M^omen 
duririff'the tipie they ^re, milked, and ]\oci% which ^re 
ia^igiied oy driviiig throygh snow, to preserve their sub- 
sistence, are all subject to it. Their eyes at "first be- 
come sore,' ai^d emit a sort of ropy humour t afler which 
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« white film settles oyer theth, atid if they continue to 
be fatigued it grows thicker,- .and the eye. appears per- 
fectly whiter in which case they are proportionably 
longer of mending. . For this, some bleed theni below 
the eyes, and let some of the bl^d rru^ intd each of 
them; but the enjoyment of ease will in^ailUblj care 
them in a spacer of time, propo^-tidned to the fatigue 
which they underwent before." . .' • 

Where blindness is like to be produced by the pol-' 
leh of flbwers, the sheep^ must bef removed to some other 
pasture, where they are less abundant,- till all the in« 
therae have exploded; and in cases of snbw-dblindnesif 
it is proper immediately to . bring th^m dormi frotn the 
snowy walks to bare grounds. 

Besides the remedies mentioned in the quotation from 
Mr. J. Hog:, Mjr. Stevenson advises the inflamed vessels 
on the white of the eye, especially those next the nose^ 
to be cut>with a sharp penknife every second morning; 
while the eyes are to be defended against the light 
by a shade tied over the head, or a piecb of crape ovet 
the eyes. The eyes may be also bathed twice a dsiy 
with a solution of half a drachm of sugar of leiaid, or of 
two drachms of alum, and two of white vitriol, in a 
inutchliin f English pint J of water. Internally ptn^ga- 
tives ins|,y be given, such as tw6 ounces <5f Glauber's,' ot 
common satt, or ten graiifiij of sweet ifiercury, once a 
day, for foiir or five days. When these remedies have 
got the better of the inflanim^tion, but the slough still 
remains, a littl^ <iihtmeiit, composed of eight jparts of 
basilicon and onfe of red precipitate oiF mercury^ may be 
inserted every mornhig, dr a little powda^ed crystal and 
loaf supLt bl6wtt into ^^fn twiCfe « '4^y. • ^ 
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ACCIDENTS. 

Boiling tkwald, — Sheep are most apt to die awald 
when it, grows warm after a shower, ftbin the begin- 
ning of May, till they are shorn. They lie down, roll 
on their backs, to relieve the itching there ; and if the 
ground happen to be level or hollow^ or if they be 
weak, heavy with lamb, /at, or full fleeced, they are 
often unable to get up, and soon sicken, swell, and 
die. The fle^h of sheep which die awakl resembles in 
taste^ colour and smell, that of sheep carried off by 
sickness* When a sheep is observed in this situation, 
the shepherd should lift it up| and the afternoon is the 
best time for him to make lus round;i, and see that all is 
fight. 

Drowning. — " Sheep sometimes drown hi soft mossy 
land, and at other times in pla(5es where, people have cut 
their peat fuel. In former times the cutting of these 
peats was often carried on in a very improper ^vay: 
On a surface of not more than three or four feet square, 
\ three deep, peat used to be cut, making a. pit more than 
four feet deep. These pits were filled up with water. In 
dry weather .sh§ep come and drink of this water, which 
gradually diminishing by a continuance of drought, oc» 
casfioned their stretching farther into the pit for it, and- 
the consequence \yas, tliat they often stuck, and were 
drowned. I hetve a concern myself in a farm, where, 
upon my entranCe\to itfx many such pits, were found. I 
saw it necessary to make outlets for the Watei^ where it 
cpuld Be done, and break down the turf upon each side, 
so as to fill up the pit% and remove ^he poi^ibility of 
any stagnating moisture in tinie coming* The ^eep 
C9Xi now pasture upcm every part of the Uxm with all 
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fireed<nn.. When peat*cutting is performed with car^^ so 
as to prevent all danger to sheep, and all waste of pas- 
ture, op^iags are made for the water ;. only one foot 
de^p is .taken ; the surface turfs are carefully laid aside, 
and after the peats are taken /Out these turfs ^re 
brou^t back oii^ by one, and placed uppn the part 
tb^t was made bb.re. This opei^tion is called shoeing 
the mosSf and the gra$s is scarcely ever stopt frooi grow- 
ing.^' Mr- Welsh. . 

Accidents in sme^ring^ — ** It, is dangerous to lay (^ 
too much tar. There is also a speq^es of tar that proves 
acrid, blisters the sheep, causes thewool to fall off, and 
sometimes proves fatal to them. This tar is more dani^ 
gerous for tups than for other sheep ; probably because 
the tar tuns quicker pn the skin of a tup, and his tem^ 
perament is warmer. I have been informed of several 
tups dying in one night after being smeared^ without the 
loss of any other sheep, although the tups were laid 
fully as light. I know also, tliat laying on much tar, or 
mingling it in great proportion, has been hurtful to 
somi^ sheep, and fatal to others ; when thjg same tar, 
laid on lighter, and with more butter, did no sensible 
injury to other stocks. Wpen the tar is thin, and ap- 
pears blaick on stirring it, and when the smell is offen-. 
sive» and the taste <;:austic or acrid, it should never be 
used for sheep, unless there be an absolute necessity^ 
«^eA it. ought to be boiled a little, before mingling, to 
dissipate the caustic parts. The component parts of 
tar, which is obtained by fire from the fir, itre, by Dr. 
Thomson's account of it, oil, resin, water, and pyro- 
4ignotis acid^ It can only be this last ingredient that 
lean prove caustic and hurtful td sheep : the pyrolig- 
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• fKiui §xf\A cbikA^ df [stoetic acid^ and erapyFewBatic 
cH; s6 » 6al!etl, fe b'feiilg ^fbrififed by ftre ; and all thft 
cl^s^ of 6m ^re of sliii'abrkl UiteC The pernicious ingre<- 
dient^ together with" ihe lately part, maybe dissi- 
^ated so fat bV fJre^ iii boilirtg the tar; The schiearers 
<3fteh firid |)ro6f 6f thfe diftgef of this acrid tirby its 
burning eSkciJ^ On their fi'd^erd ;- and^ as a general rule, 
it sKiiiM be rejedtfed. 

^' Good smearing tar, on being stirred, Appears thick, 
iSib^tii &M t^py - and has also a m^ pleasant smeU, 
iM\kii abfia iaste^ thattttKe othdh" Mr. Singers. 
^ ^iccideiiis in sHedriHg thb^ffe^p.-^^^ There is soinetimes 
4 dfegfS^ 6f dangW in tfie* lightest mark of the wool- 
iiJifeat^y f6r which 'tfie ^^epherd is at it; loss to aiccount^^ 
the pir£ VerV quickly tdhninl^to infls^mmadon, followed 
by xAortiftcaftitjfa aifff deatl/. . :*t* other tiiiles these markg 
fifedl iip bKoi*^ Mtidly. If Vv'iil bey sttffici^rit to m^ntiori 
&i litidyifn crises of this danger. Th^ sultry state of 
tHe aii" i^ Suspected; ffiei af-e dangerous, by infesting 
ftie wdUlitis; airid causing^ them to spotl ; on which ac- 
count tfie cHpping sbould b6 at some distance from 
iic^iSk' ot diifi^hills, And even from cow dung in the 
fi'eld^. Care shoiAd also b'e.tstken t6 allow them clean 
affy pddtitre M^ Hie '6perati6n is over. And in per- 
forming thi^ tffferatimi; the omitment used! for any acci- 
flehtal itikrk shouid tH^ht be a mixture of bees w^ix than 
Sf tar iii t6^ fe^utier"; or i^ tar be eiApliyedy it ^hoidd be 
goo^ of its tind, arid vl^efi boited^ to make itfifni in &e 
>*'ourid> kf.SifJiers:-'. - ' ' 
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cloHN Brierley;: of River Bank» in tbe contjty et* 
Flint ; for a new mode or process of settipg Mue le^y 
fyr corrodjng t^e Ba^e ?i^):9 'whif.e, ie^d, IJ&tfid J«9Bi<xy 
17,. ISOA. J§pec?i&c%tk)i^ tp: be. efiyoUftd .i^j-^iltj^oiK^:. 

JiMBS GoDDAliT, of Nfewinanf-'stre^t^ • M:ary-leJbxine, 
and county of Middlesex, Gentleman f for d mfethd^ of^-^ 
suid ipjacjbineiy for^, . majiufj^cturlOgli certain description 
of wOod^u bOJ5^/1ca^]k4'Cbip^'bo'3^s>QrpJ^ b^ixesj! qf lilt 
tbq vafiou^ .^ii5.es Mpd. sbaggp bitb^iyi) juade, /iI)aJ:ed 

Qn^ mjomth/ r > , ^ . . ^ ' ••• ^ . , -^ to 

EdWarI> StracEY, of 'Parllameht-strfe^t, W*9thi&ist8ii^ 
Esquire ; fOr aft i«iproved method of hangiDig''^e lydlji^^ 
and of cJonstrnctlng'thie perches, 6ff6ui<^Wbeeltda»iiigSS? 
by which 'such carriages are- rendered less Uabte'tl^ US 
overturned, and of ^onifetmcting'|ierch-4!>elts'an*<ioflat- 
braces. Dated January 23^ lS09;'' Sp^ificitlin to be 
enrolled within one month. • <* . * • " ^ .'^ ' - 

John Peck, of Charlotte-row, Fort-place, Bermond- 
gey, in the county of Surrey, Millwright ; for a machine 
for casting printing, types, by which three motions out 
of five made in the ordinarj( method of casting types are 
saved. £)ated January 2S, 1809. Specification to be 
enrolled within one month. 

Samuel Whitfield, of Church-street, Birmingham, 
il^razier and Scale-beam-maker ; for a method for the 
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amplication of stamps, dies, and piercing tools, to the 
manufacturing of ears, handles, and bevells, for culinary 
articles or every de^pription, whether in wood, iron; 
brass, copper, tin, silver, or any mijced metals. Dated/ 
January 23, 1909. Specification to be enrolled within 
one month* 

Michael ' Logan, of Rotherhithe, in the county of 
Surrey, Civil Engineer; for a transcendant ordnance 
or improved cannon, for either marine, fort, or field 
service. Dated January 26, 1809. Specification to ^t 
enrolled within six months. 

Anthony George . Eckhardt, of Berwick^street, 
Sol^o, in ^the county of Middlesex^ Gentleman ; iw a 
method or methods of casting metstUic and oth^r bodies, 
together or separately^ in moulds, in the state of flmdity 
or softness, in order that the said bodies may preserve 
the figures thus obtained when they shall, .afterwards 
become solid or consistent by qooting, or by any che* 
mical or other change^ Which shall or may take places 
or be produced^ in the nature^ order, proportion^ or 
qua.ntities of the component parts or ingredients of the 
same. Dated January 28^ 1809. Specification to be 
efiroUed within one month. 
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specification of the Patent granted to Edward Stracey, 
of Parliament'Sireef, WestminsteVy Esquire i for an 
improved Method of hanging the Bodies, and of con- 
structing the Perches, of four-wheel Carriages, by 
•which such Carriages are rendered less liable to be wer^ 
turned, and of constructing Perch-bolts and Collar* 
braces. Dated January 23, 1809. 

With a Plate. 

X O all to whom these presents shall come, &c. 
Now KNOW YE, that in compliance with the said proviso, 
I the said Edward Stacey do hereby declare that my 
invention is described in manner following, and by the 
drawings hereunto annexed ; that is to say : This my 
invention embraces four objects, viz. 

First The constructing of the perch of a four- wheeled 
carriage in such a manner that either of the axletrees may 
have a vertical motion independent of the other, so that 
one axletree may remain parallel to the plain of the ho- 
rizon, whilst the other is perpendicular to it, or, in odier 
words, that the axletrees may be in diflFerent planes at; 
the same time. 
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Second, The hanging of the body on the springg of 
such a carriagei in such a manner as will tend not only 
to diminish the liability of its being overturned, but add 
also to the ease of its motion. 

Third, The fprming of a collar-brace, which shall al- 
most immediately bring the body to an equilibrium, 
should the centre of gravity be moved. 

Fourth. The forming of a perch-bolt; by the use of 
which the carriage may be more easily turned to the 
right or left, and the friction that now takes place by 
the use of the common perch-bolts between the wheel 
plajbes, the transom bed, and the fore axletree bed, re* 
duced almost to nothing. 

Carriages .constructed on my prhiciple differ but little 
in appearance from other fout-wheeled carriages ; the 
chief distinction lying in tlie construction of the perch, 
and in its having a revolving motion, and in the hanging 
of the body on the springs. 

1. The perch of my invention is formed of ash or 
other tough wood, or of iron, and may be of the same 
length and diameter as other perches are made ; the size 
of the perch being proportioned to the strength required. 
The fore part of this perch is fixed to the transom bed 
in front, in the usual way, and the after-part of it, ia* 
stead'of being fixed in the hind axletree bed as usual, is 
so contrived that the perch has the power of a revolving 
motion in it, being connected to tliis axletree bed by 
a cylindrical box of metal, throtigh which the perch 
passes at the junction of the perch wings, and then en« 
ters ia the cylindrical box, made of metal, fastened in 
the hind axletree bed itself; in both which boxes the 
.perch is allowed to turn freely ; that part of it which 
works in the box ^t the junction of the perch- wings being 
i . , guarded 
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guarded with a collar of brass or other suitable metal,' to* 
reduce the friction ; and that part of it wbith works in 
the box in the hind axletree bed, being a cylindrical 
axis, made of iron or other tough and hard ' metal 
(something resembling the arm of a common axletcee) 
fixed at the end of the perch, and secured in that box 
by a strong nut, screwed on to the end of the axis. 
The diameter of this axis may be from one to two inchi^ 
or more, as necessary. The box at the junction of the 
perch -wings should be placed immediately opposite to 
the centre of the hind axletree bed, so that a strdght 
line passing through the centre of that box would also 
pass tbrd^ugh the centre of the box in the hind axletree 
bed. This axis of the perch working in the bind axletree 
bed a^ above described, may, if required^ be made 
to work in a similar manner in a box fixed in the hind 
spring bed. (See drawing, Fig. I, Plate XL) The in* 
ternal parts of these boxes, as well as all the other parts 
where any friction takes place, should always be kept 
well greased. The perch being thus allowed to turn on 
its axis, the fore axletree bed may have any degree of 
obliquity required, (provided the body is not hung on 
the carriage), from the plane of the horizon given to it^ 
without affecting the horizontality of -the hind axletree 
bed, and vice versd (see Drawing, Fig. 1.) and it is by 
the instrumentality of this motion co-operating with 
the mode of hanging the bodyon the springs^ and by the 
aid of the collar*braces, hereinafter to be described, that 
the body of the carrriage may be kept nearly on the true 
level, or at least sufficiently so as to prevent its being 
overturned, although either the fore or the hind axle- 
tree may have a great degree of obliquity from the 
plane of the horizon. It is evident that a similar effect 
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wd adourky may be obtained by itivertiug the eoneitrac* 
tif n of the pereh above described as by having the 6xed 
]^rt of tbe perch in the hind axletree bed, and the re- 
tolving part in the transom bed in front, or by makhig 
l^e perch revolve on an axis at each end, or by any 
other mode which will allow the hind and fore axletree 
beds, when c6nnected by means of a perch, to be in 
di&rent planes at one and the same time, as by permit- 
ting one axletree bed (provided that the body is not 
hung on the carriage) to remain parallel to the plane of 
the horizon, and by making the other stand perpendicu- 
lar to it (see drawing Fig. 1). 

2. I shall next proceed to describe the mode of hang- 
ing the body on the springs, as being, in point of im- 
portance, the second essential to my method of con-- 
structing carriages ; for in consequence of this power of 
motion, above described, given to the axletrees inde- 
pendently of each other, it is necessary to adopt a mode 
^f hanging the body different to that at present used, 
in order that the main braces may accommodate them.« 
«elves in a certain degree to the motion of the axletree 
>(by allowing them materially to change their planes widt- 
iiut much affecting the level of the body). To effect thi^ 
the body is to be hung dn tprings, which may be up<- 
right, C, whip or other springs acting in 9. siniilar 
^ manner, and affixed to the carriage in the usual mode. 

The principal variatioa of my patent invention from 
tJie common method of Ranging the body on its springs 
consists in the body loops, which must be so extended 
that the en^ds of them may come nearly under the 
shackles of their respective springs, and each of them so 
'formed as to end in a cylindrical axis of one to two 
inches or more in length, and of sufficient strength to 

support 
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support the body ; and on each of tb^se body loop 
axes, a shackle, for the reception, of one of tbe xo»fU 
braces^ should be fitted, ending in a cylindrical bo^.or 
i»ocket, made so as to work and turn on the axis of the 
body loop, and secured to it by a nut atid pin ; and the 
connection betwjeen these shackles and their respective 
boxes or sockets should be by means of a strong joints 
working towards the front and hind part of the carriage in 
the direction of the perch, and the shackles should be of 
such sufficient length, that when working or falling to^ 
wards their respective springs, they may be able to work 
or fall entirely clear of their respective body loops ; and 
these axes and joints should always be kept well greased 
(see drawing Fig. 2.) The body is then to be hung by 
the main braces attached to these shackles on the 
tprings in the same manner as other carnage bodies are 
usually hung. When the body is thus bung, the action 
Is. as follows 5 should either of the hind or fore wheels 
descend into a low spot in the road, or ascend a raised 
surface, the boxes or sockets on the body loops will 
turn on their axes nearly the tenth of a circle, and to 
that inclination will the body, with the co-operation of 
the collar braces, hereaftier to be described, be enabled 
to preserve its equilibrium ^sufficiently, so as not to be 
overturned. Thus, to a certain limit, my invention is 
calculated to prevent the overturning of caniages on four 
wheels, and at the same time to produce greater ease in 
their motion. (See drawing, Fig.'2). This mode of hang- 
ing the bocfies of four-wjieeled carriages, may be ap- 
plied generally to all such carriages as have upright, 
O^ whip, or any other springs acting in a similar man- 
ner, whether the perches of such carriages are or are not 
formed and constructed in the manner above described, 

and 
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and such method will greatly add to their ease and 
security. 

3. The next object is the collar brace, invented by 
me, ^hich is thus formed : a cylinder or roller, n>ade of 
metal or wood, or other substance sufficiently strong, 
being in diameter about two inches and a half, and in 
len2i;h about three inches and a half, has an axis made of 
iron, or other suitable metal, passed through and fixed 
firm in its centre, and projecting about half an inch at 
each end of the cylinder or roller, the axis being sup- 
ported at each end by an ;upright piece of metal or wood 
(being standards for the cylinder or roller), fastened On 
the perch at the place where collar brace riiigs are 
usually fixed, on which standards the axis is allowed to 
turn round freely, being always kept well greased (see 
drawing Fig. 3), and then over or underneath this cy- 
linder or roller, when thus fastened on the perch,^ let 
a strap proper for a collar brace, be conducted . firom 
a collar brace ring, (to which such strip is attached,) 
fixed opposite to the cylinder or roller, under the right 
band or off side of the body ; which strap is to be drawn 
tight, and screwed on the opposite side of the cylinder 
or roller ; and then over or underneath this cylfaider or 
roller let a similar strap be oonducted from a collar brace 
ring, (to which such strap is attached,) fixed opposite to 
the cylinder or roller under the left hand, or near side 
of the body ; which strap is to be drawn tight, and 
screwed on the opposite side of the cylinder or roller. 
If the straps are attached to the collar brace rings by 
bucliles, they may be let out, or taken in, as necessary. 
The diameter of the cylinder or roller must be pro- 
portionate to the motion it is desired that the body 
should have to the right or left ; and the length of th« 

cylinder 
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cylinder or I'oUer must be proportionate to the breadth of 
the collar brace intended to be applied ; and the height 
of the standards must of course be proportionate to the 
diameter of the cylinder or roller it has to support, so as 
to admit the collar-brace strap to move easily betweea 
the cylinder or roller and the perch. This cylinder or 
roller may also be afExed, if thought proper, on th^ 
body underneath, and just over the perch, with one 
end of each collar brace strap affixed thereto, as above 
described, and the other ends of the strap affixed by- 
rings as usual to the perch, and may be applied to ail. 
carriages. 

My invention rs therefore the application of this cy- 
linder or roller generally to the collar braces of carri- 
ages. By* means of this collar brace,- should the centre 
of gravity of the body of the carriage be moved by any 
inequalities in the road or otherwise, either to the right 
or left, the equilibrium will be almost immediately re-^ 
stored by the motion of the cylinder or roller on its axis, 
and the consequent lapping and unlapping of the straps, 
for to whichever side the body is inipelled, on that side 
will the collar brace be lengthened, and of course 
the opposite collar brace proportionally shortened'; one 
side is made to operate as a check upon the other, in 
order to bring the body to its true centre. 

.The fourtli and last object is the perch bolt of my 
■invention, which is made of iron, or other tough and 
hard metal tjvo or thr^e inches shorter than the com- 
mon perch bolt, and the diameter proportioned to 
the strength required ; round the centre of this perch- 
bolt a collar of iron projects a quarter of an inch 
or more from the surface, and about an eighth of 
an inch in thickness; and on the upper side of this 

collar 
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collar or projection to the upper extremity of the bolt i» 
formed a right hand male screw, the threads of which 
may be from an eighth to a quarter of an inch apart, 
arid on the lower side of this collar or projection, to the 
lower extremity of the'bolt, in like manner, is formed a 
left hand i^ale screw, the threads of which may be from 
an eighth to a quarter of an inch apart, (see drawing A, 
Fig. 4), care being taken to proportion the strength of • 
the threads of both screws to the weight they have^o 
carry. To this perch-bolt are to be adapted two female 
, screws or taps,, made of iron, or other tough and hard 
metal, one for the right hand male screw, and. the other 
for the left hand male screw (se6 drawing B, Fig. 4.) The 
flanches of these female screws or taps are then to be 
sunk and bolted, one into the under part of the transom 
bed, and the other into the upper part of the fore axle- 
tree bed ; the perch -bolt is then to be screwed, each 
male screw into its proper female screw or tap, and the 
bolt turned round until screwed perfectly tight, and the 
fore axletree bed brought parallel to the hind axletree 
bed. When the perch bolt is thud properly placed and 
well greased, the fore axletree bed may be turned either 
to the right or left, with much greater ease than if the 
common perch-bolt were made use of, the usual friction 
between the beds and wheel plates being almost wholly 
removed, from their being gradually separated by the. 
lifting of the screw in the act of turning. And another 
advantage gained by this construction of the perch-bolt 
is, that the transom bed being thus screwed to the fore 
axletree bed, the motion of the carriage will be more 
steady. This perch-bolt may be applied in general to 
fojir-wheeled carriages of all descriptions. 
In witness whereof, &c< 
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Specifcation of the Patent granted to Thomas Jones, 
of Bilston^ in the County of Stafford, Japitnner ; for 
Compositions for the Purpose of making Trays, Waiters, 
and various other Articles, and new Modes or Methods 
ef manufacturing the same, that is to say, by Presses or 
Stamps. Dated March 23, 1805. 



To 



With an Engraving. 



all to whom these presents shall come, &c.* 
Now KNOW YE, that in compliance with the said proviso, 
I the said Thomas Jones do hereby declare that my said- 
invention is made and manufactured in the following 
manner, and of the materials and ingredients following ; 
that IS to say, for small articles, I take one hundred 
pounds weight (more or less) of rope, and twenty pounds 
weight (more or less) of rags : and for large articles, 1 
take one hundred pounds weight (more or less) of rope^ 
and ten pounds weight (more or less) of rags, and I xe^ 
duce them to a pulp in water, or any suitable li« 
quid, by bruising, beating, cutting, or grinding, or in 
any other way that will answer the purpose : and after 
the materials are thus reduced to a pulp, I put to it as 
much vitriol or other acid as will make the whole mass a 
weak acid ; but it will do without any acid, but I con* 
ceive not so well. This is one composition which I use. 
For another composition, I take fifty pounds weight (more 
or less) of nettles, and dry and hatchel them^ and mix 
them with fifty pounds weight (more or Idss) of rope, 
and I reduce them to a pulp as before described ; but 
he former composition I conceive to be best, but com- 
ositions may be produced or made various ways, by 
sing ropes alone, or rags alone^ though I conceive 
You XIV»— S^coNP Series. Q q they 
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they are better mixed or by adding to or mixing 
either or both of them about a third part of dung, hurds^ 
nettles, or any other animal or vegetable substances, or 
any kind of articles which will felt; or they may be 
made of other materials, such as flax or hemp, or flax 
and hemp mixed, or waste paper, nettles, or those s^:- 
tides mixed with other articles that will felt. To col- 
lect the composition or pulp so as to make any article I 
wish, I take a wire sieve, or any other kind of sieve, of 
or near the shape of the article I intend to make, with 
a frame of the same size, and deep enough to collect a 
sufficient quantity of the composition or pulp, which, 
when pressed or compressed by the after mentioned 
stamp or press, will make the article I want thick enough^ 
pr in one solid mass, without pasting or adding thereto; 
or the composition or pulp may be collected in any other 
way that may answer the purpose, but I conceive sieves 
to be best. I then put the frame A (Fig. l, Plate XII.) 
ppon the sieve B, which are intended tp collect the 
composition or pulp for making an oval canoe ; and when 
a sufficient quantity of the composition or pulp is col- 
lected in the sieve and frame, I put on a flannel or 
woollen cloth, or any other proper cloth or materialj 
and upon that a board or other material, and then turn 
the pulp out of the sieve and frame upon th6 flannel or 
woollen cloth, &c. and put another flannel or wooUea 
cloth and board, &c, upon the top of it, and press the 
same together lightly, to force out part of the liquid^ 
and thereby make the pulp felt. I then take off the 
boards, Sur. and put the composition or pulp (or it may 
rather now be called the felt), or composition still re* 
maining between the flannels or woollen cloth, &c. as it 
then is be^we^a th^ lierein-mentioued dies or tools, of 

the 
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the shape or tetm of the articles I want to make^ and 
put the dies or tools^ with the felt or composition 
contained therein, into the stamp or press, or by put- 
ting the felt or composition between the dies or tools 
when the said dies or tools are within the stamp or press', 
and press it till it becomes solid, and formed into the 
shape I want ; when it has lost nearly all its liquid, I 
take it from between the dies or tools, and take the flan- 
nels or woollen cloths, &c* from it, and put it into a 
stove or oven, of a moderate heat, well known to japan- 
ners, where it remains till it is nearly dry : it is neces- 
sary to be cautious not to suffer it to get too dry, or it 
will be liable to break when put between the dies or 
tools again. When it is almost dry, I take it out of ther 
stove or oven, and put it between the dies or tools 
again, with or without the flannels or woollen cloths, &c» 
the dies or tools still remaining in the press or stamp, 
and press it. with some violence, so as to set it and make 
it smooth. When that is effected I put it into the stove 
or ovqn again, and let it remain there till it is quite dry. 
But in drying care must be taken t© prevent the articles 
warping, which I do by a frame made in the form of the 
inside of the article, with any suflicient weight to keep 
it in its proper form, or with blocks to fit the articles, 
with or without weights, or in any other way that may 
be found to answer the purpose. I then, if necessary, 
hammer them all over until I make them smooth and flat. 
I then make a dip or compound liquid, in any of the 
usual ways, well known to japanners of paper articles, 
and I put the articles I have made, being perfectly dry, into 
the dip or compound liquid, the liquid being previously 
made warm ; or it may be used cold, but I conceive warm 
to be best; and let them remain till the dip or liquid has 

Qq 2 penetrated 
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penetrated through them. I then take them but of the 
dip or liquid, and put them into the stove or oven, and 
let them remain there till they are quite dry. When the 
articles are quite dry, tkey will he ready to receive the 
"usual varnish preparatory to rasping, filing, .flpating, 
^plaining, &c. or what is generally termed skimming or 
finishing the blanks^ <^r they .may be skimmed, ^c. pre* 
vious to varnishing. The dies or tools which I make 
nse of in working or manufacturing these compositions 
are entirely new as applied to the purpose&.herei« ro^n- 
tioned, and I make them of such forms as will corre- 
spond with the shape or pattern of the article intended to 
be made, (see the drawings of the dies or tools ^ for 
making an oval canoe, C fi^nuLle die, D male die), and 
which dies or tools I make of wrought iron, cast iron, 
tin, or any metal, semimetal, or composition oLmetals, 
or wood, stone, clay, stone earth, or composition of 
earths, or any substance or substances whatsoever, which 
may or can answer the purpose ; but the method or plan 
I adopt, is having one of the dies or tools cast iron, and 
tiie other tin, or some other soft metal ; and thq plan I 
adopt to press the liquid from the felt or c«mposritiqn, 
and to give the articles I intend to make their proper 
forms or shapes, is by putting the dies or tools whao the 
felt or compositioa is contained therein into a stamp or 
press, or by putting the felt or composition betweian the 
dies or tools when in the stamp or press ; but though 
stamps or presses are what I use, yet the efff ct . may be 
produced by leverage, or any other power sufficient for 
the purpose, which power or powers are new as applied 
to the herein-mentioned purposes. The use of these 
compositions is intended to be extended to the making 
or manufacturing of all kinds of tea-trays, sandwich* 
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trays, waiters, bottle stands, boxes, baskets, caddie$, or 
pannels for any coach, chaise, or any other kind of car- 
riage, tables, hats, caps, franies, &c. of any form or 
shape ; and various other articles made or manufactured 
upon the above-i$ientioned principle. 
In witness whereof, &c. 



Specification of the Patent granted to Edward Massey, 
of Newcastle^ in the County of Stafford^ Clock and 
Watch-maker ; for an improved Cock for drawing off 
Ligtiors, Dated September 24, 1808, 

With Engravings, 

: X O all to whom these presents shall come, &c. 
Now KNOW YE, that in compliance with the said proviso, 
1 the said Edward Massey do hereby declare that mf 
said invention is described and ascertained in and by 
the drawings hereunto annexed, and the following de- 
scription thereof; that is to say : 

Fig. 2 (Plate XII.) represents a cock with three 
valves ;- the first at A is of the same shape as Fig. 3, the 
futuiel part and valve being thrown about a quarter of 
an inch out of the centre, for the purpose of adnaitting 
the other rods to pass up th« middle. B is a stuffing 
box, to prevent its leaking out of the top : but it may 
be made with the same figure of a valve, and used with- 
out the stuffing box, by separating the axis from the 
Valve, and making the point to press on the centre of ii^ 
as represented at c ; the lever d being a fixture to the 
axis, and connected with the valve by means of thfe 
forks or claws e, and the convex spring/ beiiring up the 
axis against the shoulder g, upon wliich is fitted a lea- 
ther collar, to prevent leakage.; but if made with stuff-- 

inff 
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ing box, the spring must be reversed and applied against 
the shouldering g. H is the second valve> of the same 
shape as Fig. 3, and fixed vertically ; a spring is intro-^ 
duced at the back of the valve, with its convex side 
bearing against it at iy and its extreme points having 
their bearing within the cock. The front part of the 
valve is a fixture, «being of the same shape as Fig. 3. 
The object of the spring is to keep the valve together 
with a gentle pressure. Now it is evident, when two 
such figures as Fig. 3 are in the same direction, the 
passage will be open ; and when one of them is turned 
a quarter of a circle by the lever or key at j^ which is 
connected to the valve H by the tube ky it will be closed. 
L the third valve, which is represented as open : the 
liquor is to pass through the small holes at m : when the 
valve is shut it is drawn tight against its bearing at n by 
means of the spring, Fig. 4, which is attached to the eU 
bow in the front of the cock, and turns on the centre 
at 0. When the valve is required to be closed, pull it 
forward by the point of the rod py and press the spring 
towards the cock, and pass, the opening in it over the 
rod ; the point of which being the largest, the spring 
will have a tendency to pull the valve forward in propor- 
tion to the strength of it. This rod passes through the 
centre of the tube ky in which there is a stuffing box at q^ 
to prevent leakage in case of the inner valve not being 
perfectly tight. There is likewise a stuffing box in the 
lever at r, to prevent leakage in the front of the cocfc, 
so that the liquor may occasionally be under the seccu 
rity of three valves. 

Fig. 5 is a front view of the lock of the cock, wbicb^ 
besides answering the ordinary purpose of the lockmgjt, 
also locks it to the barrel, as bese^fter described y a is 

the 



for iraxving offlAjuors. 30$ 

the lever^ that turns the second valve at Hj in Fig. 2 ; . 
b is the staple ; c is the hook, acting on a centre ; d tjiQ. 
spring ; e is the stop ; andy its spring : at g" the key 19 
introduced, which naust be raised on its centre, sq 39 
to pass clear of the work in the lock, except coming ia; 
contact with the hook and stop, which rise a little higher 
than the other parts, and are opposed to the key. Now 
when the key is turned in the direction of the dotted 
arch, and the hook pressed out of the staple by. it, raise 
the lever a, and the staple being a fixture, or part of it^ 
it will be raised also, at which time the inner part of the. 
staple which pressed down the. ward or stop e into the 
dotted arch being likewise raised, the stop will rise out 
of the arch, and prevent the key irom being taken out 
till the staple is returned into the lock, the object of 
which is to prevent the cock from being left unlocked. . 
Fig. 6 represents a bar, which is to secure the cock.ta 
the barrel. 

Fig. 7 is a stud, which must be made &st to the bar* 
rel, in a parallel line with the top hole, and about two 
inches from it, which being done, the axis of the bar at 
a, Fig. 6, must be introduced into it at a : when done 
introduce the pin or screw by which passes in a right 
line through the stud, and through the groove of the 
axis af Fig. 6, which will prevent its being taken out of 
the stud till the screw or pin b is drawn out, which can* 
not be done without violence when the cock is. in the 
barreL Now, when the bar is fixed as above described^ 
the cock must be introduced into the barrel, the bar 
being at liberty to move in a horizontal direction, and 
the side nut c, F^^. 6, being moveable along the bar, it 
will be easy to bring it so as to enter a screw into the 
nut at ^1 Fig. 6, through an upright hole in the lock a^ 
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jfe, Fig. 5, and by this means screw the cock tight to the 
bar. Now the lever a covers the screw when locked, by 
^hich means it is rendered as necessary to have the key 
to draw the cock out of the barrel as it is to draw the 
liquor. The lock may be applied to an horizontal valve, 
^cb as at a. Fig. 2, as conveniently as it is to the ver- 
tical one ; but in that Case, perhaps, it may be full as 
convenient to fix tiie bar vertically, and made as repre- 
sented in Fig. 8. The nut or stud, Fig. 9, is secured to 
the front of the plate, Fig. 5, at about ?, but is move- 
able horizontally on its' centre, so as to form a line with 
lite bar. But the lock is not now represented as having 
the plate attached to it, as in that case it would not 
shew the inner parts of it. The stud. Fig. 7, must like- 
wise be fixed vertically about an inch above the tap-hole, 
so as the pin or screw b cannot be taken out when the cock 
is in the barrel. Now the screw must be passed through 
the groove in the bar into the nut or stud, Fig. 9, and 
screwed tight to it. The lever in this case must have a 
prcgectioHj so as to cover the head of the screw when 
locked, which will prevent the cock from being drawn, 
as before described, when placed vertically. 

Having described the method of making a cock with 
three valves, and a method of locking it to the barrel, be 
it observed, that it is not necessary that all the valves 
should be used in the same cock, but may be made with 
one, two, or three valves, just as the mechanic or pur- 
pl^aser may think proper. If it is wished to use the in- 
ner valve /, Fig. 2, horizontally, as at a, it will require 
the stuffing box 6, but no spring or shouldering' to the 
rod,, as in this case the valve must be drawn upwards, 
*but may have a lever fixed on an upright, as at a, Fig. 10, 
%o turn ovpr the top pf it when elosed, which will like- 
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Wise answer to lock it, as before described, in using the 
lock horizontally. If it is wished to use the valve Fig. 3 
for an innei^ valve, it may be applied as represented in 
Fig. 11, with a spring at a. Again, if the valve 4 Fig. 2j 
be used singly^ it may be flung back by a c]*ank, as at 
a^ Fig. 12, but the axis should be flung out of the cen-^ 
tre, so that the crank may act as neaf the middle as pos* 
Bible> and when closed, the crank being turned, the 
spring b will catch in the nitch, as represented at Fig. 1 3j 
and have a tendency to pull the valve forward. The 
valve, Fig. 14, may be substituted instead of Fig. 3, 
and the valve Fig» 3 may be used without the rim, which- 
ever experience may point out as most advantageous, ot 
they may be fixed obliquely, as in Fig* 15; but in all 
the above-described methods tlie liquor will have a ten- 
dency to close the i^lves. 
In witness whereof^ &c. 
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On combining Timbers for Ship-building, and on.Ptantin 
By Mr, Christopher Wilsqn, ofBedLum-street, Red 
Lion-square. In a Letter to Sir Johjs Sinci-aiRj Bart 

From the Communications to the Board of 
^. Agriculture. 

S you were so polite as to honour me with a request 
of my thoughts on the national advantages that would be 
derived in an agricultural point of view, in using small 
timber instead of large, or making large pieces of smaU, 
permit me first to present you with a copy of an extract 
from a long paper, which I delivered to General Ben* 
tham, with a model of a ship, and some drawings j?e- 
lating to the hull of a ship solely. Although the build- 
ing of a ship is not immediately connected with agricul- 
Vol. XIV.-— Second Sjeries. K r 'ture. 
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tore, yet in thb instance I think the mechanicad and 
agricultural advantages are so interwoven as hardly to 
be separated. 

The folloiving is the conclusion of the paper on the 
EDechanical part * 

If the before^ mentioned strengths pr6duced by this 
plan should answer, the following important points will 
be gained by it 

First By the increased longitudinal strength, a ship 
may be ntiade to sail much faster. 

Second. That by the lateral strengths a ship cannot 
work so at sea by rolling or in a heavy sea any way, and 
consequently not be in that danger of foundering^ 
whereby many hundred valuable lives may be saved^ as 
well as ships, when most wanted 

Third. If a ship built by this mode should get a-^ound, 
she may come off again without receiving any damage; 
as a vessel so built will bear to take the ground in any 
direction with a much greater weight in her than she 
will be able to carry, as may be seen by the model ; for 
a vessel of this construction will be the strongest at the 
'surmark, or floor heads, where another ship is the weak- 
est for taking die ground; for which reason ten ships 
may be saved where ovte is now, by getting a-ground. 

Fourtk By the ship being clear betwe^Uxthe giUKS, 
more guns may be fired in a giveh time than can be 
wh^re standards or riders are in the way* 

Fifth. As hating no plank below the beams on the io- 
' side, the timbers will certainly last mulch longer, and 
tike ships be ready in case of emergency, ad the ships 
'most proper for immediate service may be known by a 
* alight inspection, and those that are not may sooner be^ 
'made ready, and witt ultimately be a great saving. 

Extnct 
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. . . .* 

£xiract of a subs^qumt Paper. 

Suppose a tree to work eighteen incbes square, fit for 
making a maa of war's beatn^ will take 100 years to grow 
to that size^ or to come to its full groy^h ; and it will re-* 
quire three, such trees to. make one beam^ . and that on<?« 
third of that time will be sufficient to produce a tree o£ 
Bine inches, and that three of the small trees will grovr 
upon the same space of ground that one of the large 
ones will require. . . 

If so> the result will be that twenty^seren ^nall trees 
will grow in the same time, and. same space of ground 
ihat three large ones require; and, as itreqnireai 
three large trees to make one beam, it will require no 
more than six small trees, four to make the long pieces 
with the tops to the side, and two to. be cut for the fouv 
short pieces ; so by this mode twenty-seven smalLtrees 
make four beams and a half^ which to the grower of 
ttinberSf is equal to four crops and a half, instead of 
one, which will enable him to sell to the iiajtion at a re-^ 
duced price, and he be a great gainer, as will . appear 
by the following calculation ; and in my opinio the 
beams, &c. so madcj will b^ much better. . 

Suppose an acre of ground in a century to produce 
6OQ9 (I only take 6O0d. as a datum to c^culate the advan* 
tages on,) by. growing small instead of large limber. 

Now allow an. acre of ground by the small tiiober tor 
produce four crops aud.ahfdf in the same time, will be 
97001.; but if the grower sell at half that price, then he 
will have 1350L to be paid at three periods, m. at 
lliirt}r<^thitee years 450L which with simple interest^ alw 
though compound should be.allowed> at the end of sixty-^ 
six yemrs, he^wiU^henhave^.with -the second payment 
; Rr2 added^ 
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added, 16421. lOs.; and at the end of the 100 years, be 
will have 4802L 12s. fid. instead of 6001, By the above 
calculation, which I believe is right, the grower #ill 
get a clear profit, above what he now gets, x)f 42091. and 
the consamer will he supplied at half the price he now 
pays ; which will amount to an astonishing sum taken 
in the aggregate for 100 years, of all the large timbers 
vhich are nowu^ed for^hip-building, mill^sbafts, steani^^ 
engine beams, &c. and many other purposes whidi ia 
pot in my power to calculate, ds not knowing the annual 
expenditure of large timber; but on^ thing is clear, 
that whatever is gained and saved by the grower and eon* 
f utner, is a real source of national wealth, asit arises from 
the time and ground s^ved in raising timber^ fit for Bse. 

If the mode of coipbining should be adopted, it may 
easily be promulgated by Government, through tbeBoar^ 
of Agriculture, to the landed interest^ to create a sti-» 
mulus for them to plant, which will prove an inexbausti 
Jble supply of timber for the navy, and nation at large^ 
SIS ii^ell as a great ^ving of e^itpense : the calculation, 
V^hich I think is $, fair one, will point out the individual 
benefit/ wbiph in reality is a national wealth, as it is uu-^ 
connected with foreign traffic, 

I have omitted mentioning how muoh bal^k will be im- 
proved for tanning by being taken, from young wood, as 
well as how ^riculture tnay be benefited by new piao« 
fations, being properly managed with wood for bop- 
poles, and then for carts, waggons, ploughs^ tcc^- 

I. now beg leave to explain my ideas ou the litter p^ 
0f the foregoing extract. In regard' to ^aA, I belief 
>t is generally allowed that the smoother^ closer, qx4 
deeper. bark is, the more a^ringeney it will. give eitfaef 
ifL decoction, infu$ioA, or is any of}^r modi it oay he 

used 



lifted for tanning ; and I know, by i&:^perience, that the 
fftronger the »smngent, the sooner the coriagation Udcet 
jplace. 

In the next plac6, how itgriculturie may be benefited 
by new plantations being properly managed. 

By following my profession, a, sailor, tod living at 
suid in tb^ vicinity of St. Petersburg some tinie to learn 
Ihe Russian language, <which I only mention as an ia^ 
tro^uction to my opinions on plantations,) I have had 
an opportunity . of making my remarks both in Rusiia» 
Sweden^ and Norway, on the natural woo4s» X meatt 
such as have never been cyltivated^ but hii^v^ decayed^ 
^tnd resown theraaclves sinoe the crealiMi, and from that 
9tate of nature I.have drawn my observations and Opinion, 

I never yet . isaw where trees «tood when young, or 
sprung up singly, that they ever grew straight, or to 
any size; but where the seeds bad vegetated c408eto 
each other they always grew quick, straight,' ^d tsdl ; I 
joeaii trees in general not of one species ^ and die betrl 
trees are always thin, which are left after the others are 
taken out yearly to thin the wood% and for various uses, 
which is the custom in these countries ^ therefore I con* 
l^lude, that when a plantation is to be made, it ^ould be ^ 
planted thick; but how far my observations on mixture 
may agree with practice I cannot pretend to ^y, only 
that I never saw so fine wood as where it had sown itself 
l^ueky and had been properly thinned. If my observa- 
tions aire founded in error, I shall esteem it a favour if 
you kmt the goodness to tell me ; and when the plants 
Jaave gvown to such a sis^e as to interfere a»d rob each 
lither, tbeA dt^ow them out annually, either to* plant in 
bedgi^-roiNFB for crooked timber, which will be wanted for 
linees wd 9Qme other uses, the other small ones will dp 

for ^ 
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foc.hoop^ &a trbidi..aigiciculture or i^anufaeture may 
W9iity with such small wood, and proceed progressively/ 
as they will answer differeat uses every year, until the; 
SfeWfknis are left for timber ; ^nd i think tfaarty-thFee 
ye;ar& will rear trees to a sufficient si:ie for most pnrv 
posesy if coipbinedy some few excepted. 
' As crooked tiniher will be wanted for naval sHf'chitec^ 
tiufe, young Ireea may be bent,, and will keep the curve 
(ivft>. them; or the crooks Htnot n^ybe -wanted ipay 
wit^ f$kciiUty be made with straight timber fwhich in my^ 
f^M^lk will be. praferable to natural ones) by the mod^ 
of combining* .fiy the.clcfse mode oi planting tveesy 
Ih^y udll carry ^th<tir thickness higher up than if planted 
«pen^ which in oak . trees is a great saving, as in most 
<9LS^s where oak is used the fovmi required ;i$ . to* have 
l»plJ3t epdp of one dimension,^ of neaady^sot 

j)ii»I.have not had any practice in agriculture or.it> 
]»l94;MililtiQnA (pnly horticulture and nursery have been my^ 
amusement and for experiments), I cannoit say with pre>« 
cisian -,. but one thing strikes me very forciUy^ that by 
dirawing young. trees from a: close phmtatimi it loosen^ 
ti^e^rth about the roots of the others, which admits 
fresh air ;; land manure may also be introduccal, which 
will greatly, promote the growth of the rest. . . 

I have read the Bishop of LandafF's paper on timber 
with, mu^b pleasure^ to hnd a peiion of his eminent ahi-^ 
Ikie$ should prove, ^that it is tl>e most advantageous time 
lor the land owner to cut timber at the precise age. 
a^eeahl^ to my plan, when they are fit for most uses. 

\ presume the Bishop of llandaff has made his. cfalcv<% 
btipns in general from timber Rowing ne&r the L^.of 
Windermere, which cannot be so favourable to the 
growth of timber as many other .parts of: England. If I 

am 
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luax informed right, by a gentleman from Norwich (^koae 
name I do not know}, who called on me a short time: 
since out of curiosity to see my models, he said ^. 'friend* 
of his, a Mr. Marsham, who had been dead about thoee 
'weeks, had oak trees on his estate in Norfolk, of hik 
own plauting, which contained ohe or two' load of tim*' 
ber each ; such . trees are large enough to cc^mbine for 
the largest mill-shaft in only four pieces. 
• Inmost now take notice of the pride of timber in my* 
calculation. I do iK)t mean for landed gentlemen to seB 
their timber at half the price they now sell small trees, 
, but to sell at half the price «. beam or other large jxiade 
{^iece now costs. I see the Bishop of LaiidafFatid Mr. 
Marsham value small timber at about 1^. 6d. per iootj 
which may be about the price ; but as small timber will 
answer the purpose of large by being combined, I theo 
state it to cost government 2s. per foot, and 6d, more 
expense of combining, for which I can get any quantity 
done forv; then call it 2s. 6d, per foot when wrovighi^ 
{in small wood the waj&te is nothing compared to large) ; 
but wood for a beam, or other large piece^ to be saiade 
as it is at present, will cost Ss, per foot unwrought (dt^ 
livered to the yards), and there will be near one- third 
waste, besides as much iron zs will pay for making one 
9nt* of small woods. To elucidate the above, I have it 
iu, my power to give you the exact estimate (in the grosA, 
1 need not go into the minutise of it) of a 74 gun ship^s 
.main mast. I was ,sent down to Deptford to direct and 
superintend a model : there were two made there, one 
by my mode, and one by theirs; that made by their 
mode, the estimate was 61 1/. 10^. 6d. ; that by mine h^ 
227/.; so the saving is 394/. lOs. €d, I alloweti ^ 
.^Aine for making as them, which was too muc}), and tb6 
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same for hoopsy and cbatged my timbef at ^l. \0s. pet 
load> and they only 3/; 12^. per load, for their small 
timber. The difference ai'ises by tisihg krge inasts. 

Scotland will or can supply all that may be wanted in 
that article. As I do not know any thing of politics, I 
cannot say whether it is best to have them from Russia^ 
, or there, but on the score of domestic economy Scot- 
land certainly preponderates. 

, As agricultural improvement and a certain supply of 
timber is the subject of this paper, give me leave, Sir^ 
to hazard an opinion, which I hope can offend no per-^ 
8on, as my sole meaning is a general good^ and it is 
only an opinion^ though unasked. I do not remember 
any subject that has so often been brought up in Parlia-^ 
taent^ as a supply of timber foif the use of the navy> and 
I never heard of any thing that has been done to ensure 
a supply. I think Parliament will never be able to ef* 
feet it by premiums — ^if they were to go the extent by 
premium, of the expense of plantings that will not be 
worth the notice of the grower, and if they go further 
to insure the grower, that he shall not lose by hi^ land^ 
that will run away with a great sum from the nation; 
and if government were to give double the price, as the 
Bishop of Landaft states, which seems to me to be the 
best of any plan that has been proposed, then the land- 
holder will just be paid, and the nation at double the 
expense. 

. But if government will adopt the mode of making 
Wge of small by combination, then every purpose is 
gained.; the landed interest will grain eight times ihe 
^present )>roiit, and the nation be at half of the expense 
j^ large timbers^ 

Iflattef 
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I flatter ihysi^lf that my calculations aref witfeiii bolinds, 
to I have supposed alf large tre'e^ to be iSound, wUicli is 
hot the easel, and have not a!!ow^d any waste in large 
fh&ber, vfit&a ihei'e is a gteaCt deal. ' If it should be 
bi^nght into practice, half of the^ land hofw' used for 
timber might be spared fot 6iher ptii*p6ses. 



On Marly Chalky and Clay, 
Bt/the Reo. J^amei^ Willis, of Sophy ^ Ringwood^^Hantsr 

From the Communications to the Board of 

AGWCULTtfRE. 

xlN opporturfiiy has offered itself to my notice of re* 
j^ofting to the Honourable Board of Agriculture, the re* 
suit of experiments made under my inspection^ o4 
mariing, chalking, and clayiiig, certain proportions of^ a 
farm, but of a much latger extent, and in a bolder man- 
iiei: than required by the Board. !^erhaps the greater 
the breadth of the experiment, tlie greater will be proof 
of th6 effect of these manures, and may be esteemed 
not die less satisfactory to thd Curious agriculturist. 
f he farm, which is the subject of this report, consists 
of 230 acres ; the qualities of the strata, are' a sandy 
loam, a small gravel intermixed with a dry clay, and the 
gt'eater pScrt of ^clayey loam: it is situated in th« 
|>arl0h of ehrist Church, in the' county of Souttamptoft, 
rented bj^ Mr. Th6!iias Whicher, who has occupied the 
§toi6 iSver since the year 177*6. This statement will 
point out to the Boa^rf, that Mr. W. was early acquainted 
nHtfc t&e {)tfwerful eflfects ot marl, and chalk, as a ma- 
tfttrlft' 6rf 6iteitistedi faAdi^, add has had' recourse to their 
t?rf ittd aes^istatlCB f6f * a' period of thirty years, even 
-Vol. XIV. — Second Series. S s to 
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to the present d.ay. He entered the &rniy with the 
hopes of recoveAng its lost fertility, by discreet and 
proper management, witnessing the renovating qualities 
6f marl and chalk, though in a small way, iu a neigh- 
bour's field, he was induced by this example, to follow 
up the same system of improvement on a larger scale, 
9ind the result has amply repaid him for his labours. 

On Marling. 

These lands border on that part of the New Forest, 
where, there is a valuable marl pit, affording three sorts, 
all whi(5h have been analyzed, and found to be of 
the purest kinds ; they equally effervesce ; and there 
appears in their application, as a manure, no superiority 
of one kind over the other ; they are used without any 
preference by the industrious farmer with uncommou 
success. The yellow marl is found four feet from the 
surface, the blue in the middle, and the shelly at the 

. bottom. The last we should naturally suppose to be .the 
best : but Mr. W. who has tried their effects altogether 

: for so many years, tells me, he never has seen any 
difference in his crops^ where the three sorts have been 
laid ; and the only variation that he can discern, is, that 

. the shelly works with the soil freer, and of course, sopner 

than the other. 

. , > , . . . • -^ ' • • . , 

The marl is thrown fr,om the pit. with a small jcuttincr 
spade in square pieces, and removed immediately, ia 
waggons to the field, that is to receive it. Mr. W. aiwpys 
prepares his lands by a winter fallow. He regularly at- 
tends to this part of the process, knowing th9.t tl^s is the 
foundation of his future success, a$ marl carried oa 
lands unprepared, is loss of time, as well as of money 
and labour. Iu the spring mpnths, the land is ploughed 

ai^d 
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ixiA Messed three or four times ; and when diey are 
brought to their cleanest and finest state, in June and 
July, he brings from twelve to fifteen waggon loads pet ' 
acre ; it is then left to slake, which it does, like lime^ 
with the sun aiid rain. If the seiason should not be ia* 
vourable to its dissolution, he is put to an ^xtra'expenjse' 
of heating it to the smallest pieces with mallets and* 
hammers, which method is not only troublesome an^^ 
costly, but not so effectually pulverizing it, as the in- 
fluences of the atmosphere; subsequent harrowings are 
then employed, until it b completely incorporated with 
the soil. When the summer has smiled on his exertions, 
he has had time to manure his field with stable dung, 
by the niiddl^ of Aigust, when he invariably Sows tur- 
nips in the broad cast way, and has had usually the 
most abundant crops, which iare fed off by sheep, by 
the fi^Uowing October ; the ground is then ploughed up,* 
and without any other preparation is sown with wheat,* 
which always ' turns out to be equally abundant. But? 
inany Summers vary the advantage of thii^ouble crop ; 
ftis aim, however, is, if- possible, to procure a 'turnip' 
<5rbp, preceding the wheat. The usual* mode of ma-' 
nuring and fcultivation are never omitted, as if he rested!' 
solely on the effects of noiading ; this is not to be ex- 
pected, and whoever xioes, will surely be disappointed.^ 
Mr. W. who has lived many years to eKpf the fruits of 
his labours, has never marled aiiy of his fields twice over. 
But this he has done more than oilce, on tbese lands,' 
where he has carried chalk. The foriner, Ke considers,' 
will remain with effect in his la'hds for forty years/ the 
latter, at the mosty for twenty. The clayey loam, and' 
the gravelly clay, are the palts of his farm, which he 
has so v^ materially inipi^lfd tiy marl, aild the sandy 

S js .2 loaq^ 



l9»Qa W^^^lmJ^-. The xwUwaJ prepjds pf <mr «a4 f^ 
cj^arlojcj^^ . ^d jjje. oor^ inp)cygol4,. prpyjii^a^ aaU64' 
b^%d€ii. jTpjos wa^d strijcesdeep in^bie n)W^,' r^uires, 
nyicV mitir^mei)!:^ ^d ^ ^ deadly we^y t^ /pvery sort of 
cprp. • It^ ^tpisipp. iu pur .cfops,^ calls- f^r-tih ^ ^ tb^- 
energy pf jtb^ fs^rpi^r fqr ks^cxprpation; ^d tbe aa^ 
ej9fectu^i reqpiedy foif tl^is purpps^^ I can ve^pme to pre-rv 

sprij^e^ are tl^e dre3ping§ pf 9}arl, JJjf^der jbta inflij^ope, 

* • . • " ■ ' 

ch^lpcV grsLdp^lily di^p^arS} and t^ cpvg maif gold i^^ 
radically d^strpyex^ , 

Fallo^rjpgs, repej^fred boeings, v\tl^ a turnip prop, 
Iffill do W.upb m the rpn^oval qf these anpoyjng weted^ i 
|>ut if wp ffly on f^^purp ^n^ spirited system of bP^*od?y 
Ipr ple^§)^re ^ wgll ^ for prp^t, ^e^ust bavp vecq^n^ 
to the m^'jl 9ip^ pba}k pit, ^r. W« b^ opene4 thp cty^i- 
flf hi^ pplghbopjf? 0^ this point by bis e^eptiQ?>» i|»os^ 
efif?.cjQ^ly, ap4 thjey 3^npw, ai>4 spe, ii> ppitp pf i^i» 
*OTn€r prpjp4ices, J^^t bis gprefj ar^ imprpved frc^ IQ*, 
plife to ^^t <^ 210^* ](t cer^nly ,vf^ ffk ajiv^atyrptifi 
qil^pjrtatinjf ta P9v^y si^h .^. Ijr^tb 9^ soij, M MQ- 
acrep, witfc ^^cb e^ppnjs^ya iRw^reaj thp c^pg§ a^p|# 
wa? sfl^c^eifli to cbfick^bP ^dpijf of fhe mp^t ^pigiiiM 
f^gfjcflj^ali^t ; but b^ felt bis way, vblfib copyinjs^ 

him of its uti^iyj; w4 wp^binij dpitpr^rie^ W» frm wm^f 

flftia^ bis Pl^UPct )a yiew, 

?«i bi? f WHfif^f 4»y% 4» I Mqye pb^pf w^, be «a!f 
tl)p svrjff i^Qg f f (^}p ^ ft sija^l gu^Rtityin, bis nJSi^t 
b(Mir> lipl^ f; % his pffn wpfe gpfitig^pus tp tihf pit| w4 
of tbp SR«^e quality, b® rWSQ^l)i4y PpRpliwkdl tlm tho 
^Wfe f^usp ^oqjd j^Q^j^i^ t^i Wi|€( pifpQ^j fad inaQfidijP 
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^WMM wie$; pttt of th« sarae^aa a clayof kftia,'l3Mr 
Q^bwfmvd^day. Tlus fi«U hfi tocdc; into hit hands m 
^ y^sgr ll(M. His pritd^cfisaor ^piitted tlie land in. 
tba nr^i^ aiti^ of i)iasbaQdryy ^at np' w^tl^ w^eds, and 
pi!pipisiag no-nHaum : tbe iirst step was to plough the 
fte}d &^ a wmtati's &liaiir ; hi) ploughed k three times,. 
in April, May, and Jujoe, dressed it w^th the drag and 
ll^oiFs, hfoagbt fift^n loads of. marl from thfs pit :; 
tJ)^ ^)IPI»q^rfp^e^}y djfsolv^' th# pieces ; in the be^ 
g^^nilng of A^*i|t, hH payt^d tw^Ke^ bads of sjaWe ma^ 
QWfi on 'eyefy ar^ ; thd jnarPaod manure weie pLpugb^. 
ed Jfl l9g€^bfty ; en$. {>Quii4| of the green rouod :tumipr 
was dressed in per acjre ; they were hoed twice at ^s^ 
jf^ agre, ^nd tfee weight of the crop tveivie tews. 
Tljirfe himdr§d ^^4 %Sty ^b^ep eat off the cmp, time 
enough ill Septmnber, to «oiy the ileid with red-mecked 
whe^tf wbif^hyi^d^d seven m.<A^pcr acre, at nineteei^ ^ 

W^ ^mw^. di§^9yer a readier and more effectual me«> 
^)^ ^ r^^tOflng e^^usted farms, than the above 
9t»l§ment. Where marl eab be procured within a cer*^ 
i^j^ di^^n^^i tfai<, in conjunctiQa ^ith &nn>-yai:d ma» 



ttwe, hoirse or cow, will give the cultivator the moat 
|lfQ0Ufling hopesi of tba most permanent imptwvement; 
This marl, foi^anatoly for those who set a trvie estimate 
on iia valu^, ia . of the rieal gemiinie quality ; it works 
vith the aoil most intimacy &9&a the first year, and 
jUBV|t8 the pvineiples of vegetation more expeditiously, 
idem any I ha« ever seen. On reflection, we are asto- 
sdiAl^ thit sal^e of it hfts been used as a manure here~ 
Hflfiiiew Mf^ W.^s ^i^gi^fteiM: and example haii completely 
jSkvi^led the doubts of the bigotned and jNrejudiced in 
iHyiriit tr kt iBiKtilisiiig^ ^uatities, and has oontributed 

more 
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wore Attn any other parson in thiir part; of the tirdrl4, 
to the tntioductkm of diis highly rahiable n£inare; 
H^ finds by hb calculation, ivhith I have deen, and is: 
accurately kept, that he cannot bring to any part of hi» 
&rm a load of marl, the wear and tear of waggon 
and horses, expense of digging, and other incidental 
charges included, for less than ten shillings. The men 
employed will throw four loads a day ; they charge the 
farmer one shilling per load. As the work is very la- 
borious, and they are perpetually in the wet, four shil- 
lings per day must not be considered as too much* The 
cost to others, of course, must be proportioned ac- 
^ cording to the distance from the pit 

I feel much pleasure in reporting to the Board, as a. 
certain indication of the general benefit, resulting from 
the practice of marling, that^ fifty waggon loads are 
now taken from this pit where only one was twenty 
years ago, excepting what was carried by Mr. W. long, 
before that time, wheh he first discovered the nature and 
value of this manure. I must not omit an experiment 
tried by Mr. W. in I SOI. He marled an eight-acred 
field after the usual preparations of fallowing, ploughing, 
and dressing ; put twelve loads of biarl per acre^ and 
thirteen loads of stable manure on every acre ; but tlui 
middle acre, at harvest, was inferior to the best of the 
field in its product by five bushels of 'wheat ; it was ex-* 
tremely full of red weed, but neither charlock nor corn 
marygold appeared at all. This difference in the crop of 
the middle acre must be ascribed to the want of. the 
stable manure, which was purposely omitted in its cul- 
tivation, to prove that marl alone, without the assi^itance 
gf compost, and £uin-yard manure, will lose at least one 
half of iM powor and efiects, ^x. W. ^r^r^ kid miiri 

on 
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OB gr^s lands but <mce, in 1805. Hie field was rye-i 
gra^s and broad dover ; it was fed earLy, so as to enable 
bim to bring the marl on in the first week^ of June ; 
when the marl was pulverized ; the field was raftered 
twice, fifteen loads of ftfcrm-yard manure carted on every 
acre, ploughed aQd sowed with red-necked wheat the 
fourth of October. The soil was the loamy part of the 
farm, and considered the best land, weeded in the 
spring, and in all respects promising a good crop ; but 
at harvest the produce was small indeed, scarce four 
sacks joer acre. 

TO BE CONCLUDED IN OUR NEXT. 



Description of a new air'-tight Door Hinge. 

By Mr. Martin Furniss, No. 128, Strand. 

With Engravings. 

Ten Guineas were voted to Mr. FuRNiss^J^r this Invention. 

From the Transactionis of the Society for the Encou* 
ragement of Arts, Manufactures, and Commerce. 

Fig. 9, (Plate XIII,) a plan of the joint: AB, .two 
sides of the screens with circular ends, joined by apiece 
of leather reaching firom top to bottom fastened at C, 
and wrapping (like the letter s) partly round the curve 
of one fold of the screen, and partly round the other to 
D, where it is also fastened: EF, a chain formed of 
bfass plates rivetted togethei*, winding round in a groove 
'ftom off one fold of the screen on to the other, the con- 
trary way to the leather, and thus mutually keeping each 
o^r stretched tight, the chain winding on when the 
pother winds^ gS; and vice versa; thus they move 
. , smoothly 



•mootUj ifduisd One andther. G Fig. iOf ti pii$tf6 ¥1 
fowB (left oQt in the last figure in 6tder td $be# <&« 
chain) screwed to the centm of each ^vlPhS of the sa^eent 
Irhtch forois tl^ hinge, aiid by keej^in^ xk& folds of tfae^ 
screen, at their proper dktatice sectures t&e eia^ aeftiolif 
of the chains and leather, and prevents their being over-^ 
stretched. H H, a line of green twi^ft fd^ehed aloi>^ 
die bottopd of the screens, and passing tbtough ti stapte 
on the joint at G, serving to ke)ep the sicredn aif-tighS 
on the floor. 

Fig. 1 1 is an elevation shewing the top and hotio^ 
joints, with the same letters of reference. 

A Certificate from Messrs. Wilsons, cabin et-makeis 
in the Strand, testified that Mr. M. Furniss's model for 
screens or doors^ is hia own entire invention, and has 
been executed by them on a high-folding screen for a 
lady in Baker-street, Portman-square. 
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Description of a ' Compensation- Pendulum for a Clock 

or Time-piece, 

By Mr. HenKy Ward, of Blandford in Dorsetshire. 

With Engravings* 

From the Transactions of the Society for the Eneou- 
ragenient of Arts, Manufactures, and . Commerce. 

Fig. 7, hhii, (^ee Plate XIIL) are two flat rodi 9l 
iron or steel, about half an iineh wide, atrd sm tightk of 
an inch thick, kki^ a r6d'of zinc inlevposedvbetwMnl 
th«m, and is nearly a Quarter of an indh thicL l%e 
corners of the iron rbd$ are bev^Ued iS^ tttat- they nn^ 

meet 
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' meet with less resistance . froin the pir ; . and it likewise 

. gives them a much lighter appearance. These three 

rods are kept together by means of three or. four screws 

III I, which pass through oblong holes in the bars hhkk^ 

and screw into the rod it. The rod h.h is connected to 

• the one ^ ^ by the 3crew my which I call the adjusting 
screw. This screw turns in the rod hhy passes through 
the zinc rod k kj and screws int^ the iron rod it. The 

. rod ii has .a shoulder at its upper end turned at right 
angles, and bears on the top of. the zinc rod kk, and is 
supported by it. It is necessary to have several holes 
for the screw my in order to adjust the compen^tion. 
See Fig. B. - . 

Now it is evident, .thatif any degree of heat or cold 
be applied to this compound rod, the one of zinc ex- 
pands and contracts as much as the two iron ones to* 
gether ; the distance from the point of suspension to the 
centre of oscillation must remain the same. 

In proportioning the length of the rods, I made use 
of Mr« Smeaton's table of expansion of metals, in the 

. . 48th volume of the Philosophical Transactions : where 
he shews, by experiments made with a pyrometer, that 

. the expansion of iron is to that of unhammered zinc, 
with the same degree of heat as 151 to 353, and to that 
of zinc hammered, half an inch per foot, as 151 to 375. 
This great expanding property of- zinc renders it in 
theory exteemely fit for the purpose of compensation in 
a pendulum ^ and I. was desirous of knowing if it would 
answer in practice, and likewise the exact proportion 
that wa^ requisite to answer the, intended purpose. 

I made two regulators whose pendulums were composed 

of iron |ind zinc^ as above deacribed, with this difference, 

however, 4liat one had a detached scapement of a parti- 

~ Vol. XIV,— Secoj^d Series. T t cular 
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cular coQstiiiction ; the zinc rod was not hammered^ the 
ball of a lenticular fornl, and weighed twenty pounds, 
its arc of vibration nearly five degrees. The other had 
a simple remontoiring scapement, the zinc rod was 
hammered half an inch per foot, the ball, of a spherical 

4 

form, weighed forty-six pounds, and vibrated two de- 
grees and three quarters. 

These regulators were both placed in the same room, 
and their cases firmly fixed to the wall ; the pendulums 
were suspended from a stout brass cock, screwed to the 
back of their respective cases. In the inside o£ each 
case, and immediately behind the pendulum rod, was 
hung a thermometer, for the purpose of comparing the 
degrees of heat. I adjusted them to mean time nearly 
by corresponding altitudes of the sun^ After having 
compared them together for several days, I found that 
the one which had the hammered zinc rod went some- 
what faster when the air of the room was heated by a 
fire in the grate than the other did. Hence I concluded 
that the difference of expansion of hammered and un- 
hammered zinc was greater than Mr. Smeaton made it, 
at least it appeared so in this instance. 

But to determine whether the length of the hammered 
zinc rod was accurately proportioned to that of the iron 
ones, I wished next to prove, without waiting that 
length of time that nature would require to produce a 
sufficient alteration in the temperature of the air, I pro- 
ceeded to make the following experiment : I caused to 
be made a tin tube six feet long, and two inches and ^ 
half diameter.at its larger end, from whence it gradually 
tapered to the other, which was only half an inch dia- 
meter. Within the case, and as f;3ir from the pendulum 
as pos^ible^ I placed this tube ; the smaller end was 

••carried 
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carried through a hole in the top of the case, and pro- 
jected a few inches above it. In the lower end of the 
tube was inserted the nozzle of a lamp, and immediately 
under it, in the bottom of the case, was a hole of an 
inch diameter to supply the lamp with air. By this 
means the tube would communicate as much heat to the 
internal air, as to raise the thermometer about thirty-five 
degrees. 

Previous to the lamp being put in the case, I made 
both pendulums vibrate exactly together, and after an 
interval of twenty-four hours, the one with the ham- 
noered zinc rod had gained, as near as I could judge, 
one tenth of a second. The mean height of the ther- 
mometer was fifty-three degrees. I now lighted the 
lamp, and in about four hours every part appeared to 
be thoroughly heated, and the thermometer arrived at 
its maximum, which was eighty-eight degrees ; at thjis 
point it continued with little variation. While the heat 
was increasing I found the motion of the pendulum was 
accelerated. I again made them beat exactly together, 
and in about ten hours after, the heated pendulum had 
gained one second ; the thermometer in the other case 
continuing nearly the same. The lamp was then taken 
out, and as sopn as the parts were cooled, and both ther- 
mometers shewed the same degree, I adjusted the beat 
of the pendulums as before, and, at the end of twenty- 
four hours, I found the pendulum that had been heated 
kept precisely the same rate as it did before the expcri* 
pient was made. 

By this experiment the zific rod was evidently too 
long, and that by a considerable quantity.. The pen- 
dulum was then taken down, to have more holes made 
for the adjusting screw ; and after many repeated trials 

T t 2 with 
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with the lamp and tube, as before, I found the length 
of the zinc r6d to be 22 inches, and consequently the 
length of the iron ones together 39,2 x2t=6 1,2 inches, 
QT^ the expansion and contraction of iron to that of zinc 
hammered, half an inch per foot, as 151 to 420. 

Having thus far satisfied myself with the hammered 
zinc rod, I proceeded to make similar trials with the one 
that was unhammered ; in doing which a circumstance 
occurred that I cannot account for, that when the^air in 
the case was rarified by means of the lamp and tube, the 
arc of vibration would be about half a degree less than it 
was before the lamp was applied, which is directly con- 
trary to what I should expect would have taken place. 
I afterwards found that the other pendulum was affected 
the same way, but in an extreme small degpree, which, 
without doubt, was in consequence of the ball being 
much heavier, and vibrating a smaller arc. In taking 
the rate of the clock when the lamp was in the case, I 
at first computed from theory the error that would arise 
by such a dimmution of the arc, and allowed for it ac« 
cordingly ; but doubting whether the unlocking of the 
awing wheel might not form a decrease of velocitjr in 
the pendulum, and have a great tendency to retard its 
inotion, I therefore thotght the experiment would be 
rendered more accurate if th^ maintaining power was 
increased until the arc of vibration should be the same, 
After several trials I found the length of the unhammered 
einc rod to be about twenty-nine inches, which agrees 
pretty nearly with Mr. Smeaton's experiments ; that is, 
in regard to the relative expansion of iron and unham* ^ ^ 
wered zinc. 

The zinc rod of the pendulum, which I here send to 
the Society of Arts, was hamiQered three quarters pf an 

inch 
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inch per foot ;- and by niakiog experiments with it a$ I ' 
had done with the other two, L found the length of it to 
be twenty^two iucbes> which is exactly the sajoae. lengthr 
as the one that was hammered half aftiixch per foot, so 
that it seems nothing is gained after hammering it to a 
certain- degree ; but I cannot think that any rule can be 
laid down to- enable us to judge of the degree of e^an- : 
sion that will take place with a 4etecaunate increase o£ , 
beat» ixQva the quantity that is extended by the hammer; 
much depends' on the degree of curvature and polish of 
the stake smd hammer, and probably on the heating of • 
the rod at the time ; for it i$ necessary to heat it a little 
hotter than boiling water, otherwise, it will crack in ham-* 
mering. 

In i^il these experiments it is te be understood that, 
the ball of the pendulum was suspended by its centre; 
but if the ball be made to rest on its Ipwev edge, the 
expansion and contraction of it must be taken into con^ 
flftderatioa. 

It has been the opinion of some mechanists that zinc, 
b an unfit substance for a compehsaticHi-pendulum, be* 
cause they have thought it too soft for the purpose, and 
that after being heated or cooled to a considerable de- 
gree, it does not return to its . original dimensions. I£ 
that was really the case, no doubt bat it wouKi be a ge-^ 
netal on^ common to all metals in a greater or less de- 
gree; but from the experiments and observations I have 
made on zinc pendulums, I am fully satisfied there is no 
foundation whatever for such an opinion. Some time in 
the latter part of last summer, I however noticed a cir* 
cumstance that made me doubt the matter — for when I 
first used any zinc pendulum, I never could bruig the 
clo^k to keep the same rate two days, together, but that 

it 
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it was continually retarded, whether I used the lamp or 
not ; and had I not before observed a similar effect on 
a lever pendulum that was made of brass and- steel, I 
should have ascribed the cause wholly to the softness of 
the zinc rod ; but by constantly comparing its daily rate 
with one that had been going a longer time, I found this 
retarding property gradually wore off, and in less than 
a month would become quite settled to the rate that it 
would afterwards keep. By subsequent experiments 
with the lamp too, I have constantly found that all the 
pendulums I have hitherto tried kept precisely the same 
rate, both during the time they were heated (provided 
they were properly adjusted) and afterwards, as they 
had done before. The cause of this retardation appears 
to me to be, that the points of contact of the different 
pieces, which compose the pendulum, are more closely^ 
connected after a little time than they are at first, that 
is, those points of contact do, by the weight of the ball, 
yield to each other in a smaller degree, until they get a 
broader bearing. 

The advantages of this pendulum are, 1st, that from 
its simplicity it will never fail to have the desired effect. 
2ndly, That no extraordinary care is requisite in exe- 
cuting it 3dly, That the compensation may be in- 
creased or diminished with the greatest ease, without 
stopping the clock more than a minute, by making fast 
one of the screws that keep the rods together whilst the 
adjusting screw is removing, taking care to release it 
again afterwards ; and, 4thly, That it can be manufac- 
tured for less expense than any other compensation- 
pendulum hitherto published, 

N. B. The compensation of this pendulum which I 
now send to the Society of Art5 is properly adjusted, at 

least 
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least very near the truth. The holes for the adjusting 
screw are made at such a distance frOm each other, that 
by removing the screw one hole, it will produce an ai* 
teration in the going of the clock of about a quarter of 
a second per day with a change! of thirty degrees of Fa- 
renheit's thermometer. 



I shall state the observations I have made since my 
compensation-pendulum was laid before the Society. 

The regulator, with the hammered zinc rod, and ball 
of forty six pounds weight, was firmly fixed to a brick 
wall at the top of my house. The adjustment of the 
length of the rods, by means of a lamp, was repeated as 
before.. There was, however, an alteration necessary 
to be noticed ; the ball of the pendulum rested on its 
lower extremity, instead of being suspended by its cen- 
tre. I prefer this method, as being less liable to error 
if the rods should be affected by heat or cold, quicker 
than the ball. The length of the zinc rod, as ascer- 
tained by the lamp, was now found to be 20| inches. 

The clock was then set to mean time, and suffered to 
go without alteration ; the result is exhibited in the fol- 
lowing table. 



1806. 

iVIarch 21 
April 8 
May 10 

26 

June 2 1 



Error of Clock at 

Time of Obsec - 

vatioD. 




X 2, 

— 8, 

— 21, 

~ 50, 




8 
7 
5 




Number of Days 
• between the 
Observation. 

18 
32 
16 
26 



Daily Rate. 



X , 15 

— 0, 18 

— 0, 80 

— 1, 10 



Increased 
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Increased the compensation for heat and cold, 6 holes 
sst4| inches, or, the length of the zinc rod 25 inches, 
^he clock was again^ set to mean time. ' 

July 
Aug. 
Sept. 



Oct. 



1 


0" 





26 


0" 


.36 


27- 


— 9, 


3 


13 


—0, 


?I 


9 


—12, 





• 7 


—o. 


31 


16 


—14, 


2 


28 


—0,, 


34 


13 


—24, 





12 


—0, 


80 


25 


—35, 


5 


22 


—0, 


84 


17 


—52, 


1 


* 
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Although a thermometer was attached to the clock, I 

/Could not from a necessary attendance to business regis^ 

ter it regularly ; the difference of iti^ height in ]V(;irch 

^and June may be taken at about 22 degrees, and in Jujy 

and October 14, without much error. 

On comparing it with the rate of the clock, the com- 
pensation, in the latter case, appears nearly as much 
too great, as. it was in the first too small. The true 
length of the zinc rod ought to be about 23 inches. 

The leqgth of the zinc rod, thus ascertained, ig 1| 
inch more than the experiment by the lamp makes it ; 
indeed, I .have always suspected there might be some 
error in that experiment, on account of the leng& ef 
the arc of vibration being affected by it 

Having no means of finding the time accurately but 
by equal ^Utudes, I could not get so many, observations 
as might be wished. J trust, however,, that these will 
not be found altogether useless. 
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Metlwds of equalizing the long and short Arcs of Vibration 

in Time^keepers. [ 

By Mr. William Hardy, of St. John-sireetj Ctetktnwell: 

From the Transactions of the Society for the Encou-t 
ragement of Arts, Manufactures, and Commerce. 

The Silver Medal was voted to Mr. HARDY/(?r this 

Communication. 

With an Engraving. 

X HE equalization of the time of the different arcs of 
vibrations of the balance of a time>%eeper, having lately 
given to rise much discussion, I beg leave to offer for 
the approbation of the Society, three different modes of 
obtaining this end. The first method is by a straight 
spring placed edge-ways across the diameter of the im- 
pellent pallet «, Fig. 2 and 3 (Plate XIII), and screwed 
at the end opposite to the direction of the wheel, on its 
approach towards the centre of this pallet ; at the other 
extremity of this spring is a flat face, or curved surface, 
to receivte the approaching tooth of the escape-wheel, 
which gives the impulse ; this spring acts between two 
pins placed in the pallet near its end. By reducing thii-^ 
spring to a certain degree of strength, so that it may 
yield a little to the force of the wheel in giving the im- 
pulse, the different vibrations will be performed in the 
same time ; but the proper degree of strength can only 
be determined by repeated trials. This method pos* 
Besses, besides, this farther advantage, that the acting 
Surfaces are not so liable to be injured by the drop of 
the rwheel upon the spring, as upon a solid surface, nor ' 
the vibrations of the balance so much disturbed by the 
Vol. XIV. — Second Sej^ies. U u impulse, 
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impulse. The second method is by a straight spring h c^ 
Fig. 1 and 4| screwed to the under part df the cocfV 
plaocd edgeways and diametric^ly over the cylindrical 
spring, and having a piece cut out to clear the arbor of 
the balance. This straight spring is at one extremity 
fastened to the end of the pendulum-spring, and, at the 
other extremity, its elasticity is reduced so as to yield a 
little before the pendulum-spring operates ; on the op- 
posite of the cock, where the spring is screwed, is fixed 
a ^tud d projecting downward, and having a slit to ad- 
mit the small piece at the end of the spring b ; on e^ch 
side of this slit is an adjusting screw e e, whose points 
face each other, and are placed so as that the spring 
may move equally between them froip its point of rest. 
The action of the spring between the adjusting screws, 
requires to be somewhat less than the angle of escape- 
ment. Let the balance be made to vibrate, so that the 
straight spring may move up to the adjusting screws 
upon each side, and no farther, being weaker than the 
pendulum-spring, its exertion will be less; hence the- 
time of the vibrations will be prolonged, but as they in- 
crease, the exertion of the pendulum-spring will com- 
mence and progressively accelerate them, and this acce- 
leration will always be in proportion as the exertion of 
the pendulum-spring is to the action of the straight 
spring between the two adjusting screws* Thus it will 
always counteract the accelerating effect of the escape- 
wheel in the small arcs of vibration, so that the whole of 
them shall be performed in the same time. The third 
method is by connecting a piece of short spring-wire to 
the pendulum-spring, by a small piece fy Fig. 5 and 6, 
with two holes, and pinning the two spxings togethor 
about half a turn from the stud of the pendulum-spring, 

and 
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iptid clamping the other end of the short sprinjg Qt its 
natural point of rest to a sliding piece^ g, which pro- 
jects out from the pendulum-spring stud. By this man- 
ner of fastening, both springs will act together, and each 
will retain their natural poiqt of rest ; but by moving 
the sliding piece, which clamps the end of the short 
spring, and placing the spring a little on the strain, in 
Ctpposition to each bther*s exertion, the point of rest of 
both springs will be destroyed. Thus by producing 
this counteracting force in the two springs at the lowest 
point of vibration, the accelerating effect of the escape* 
wheel upon the balance in the small arcs of vibrations 
will be corrected, thereby the whole of them will vibrate 
in equal time. 



^xiraci from Captain William Browr^s Letter, addressed 
to ^T. John Nichols, Millpond-bridge, Bermotidsey. 

Respecting the chronometer which I purchased from 
Mr, William Hardy last year, the jolting of the coach 
in the conveyance to Liverpool, altered its rate of going 
to 34" slow, which rate it continued so exactly, that in 
inaking Cape De Verd, on the coast of Africa (the lon- 
gitude of which has been correctly ascertained), in 24 
days from Liverpool, and carefully measuring my dis- 
tance to the Cape, I could not discover it to i^avef de-f 
viated from that rate, say 34" slow^ not one second in 
the whole time; and I have every reason to believe, 
that it continued the same rate until my misfortune, 
when it got immerged in sea water, having lost my ship 
bn a shoal five or six leagues from th^ Riopongas, this 
dangerous bank not being laid down correctly^^ nor the 
latitude nor longitude given in^ order to avoid iu 

V^2 A TmtiH 
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ji Treatise en the Diseases^ of Shefp; drawn up frci^ 
original Cmnmunicatimis presented ta the Highlam 
Society of Scotland. 

]^y Andeew Duncan, Jmw. JI/.Z). F.RJS.E. and J.£JiL 

(Continued from page 286.) 

JlCCIDENTSfrom drifting snow.^'^ These are most 
|ia.tal when the frost is keen, the wind violent, asd the 
snow light apd mobile. The defenceless ftocks noove 
before the blast, into some hollow place, wb^re tbejp 
find some relief from the piercing storm, Th<fre, in a 
short time, they are covered up deep with snow drift j 
^nd if long confined under it many of them die, the aur-» 
vivors being much reduced, and sometimes h&vipg Ipst 
part of their wool. Should this retreat be a riviilet 
course, as often happens, and a sudden thaw come on, 
the melted ^ao\^ brings down a torrent* of water on them, 
and they all perith. Smooth, green hills, destitute of 
rocks, woods, or other shelter, are most in danger from 
§now drift. Of this description are moat of the sheep 
farms in the parish of Eskdale-muir ; and on the fetal 
storm on the 34th of January 1794, above four thousand 
sheep and some heifers were lost in that single parish. 
I have been told that Mr. Robert Hope, at Newtown, in 
Crawford-muir, sold 50/. worth of skins that yeiir, at 8rf. 
each. Many store-masters lost ten, twenty, thirty, or 
fort)' score of sheep ; and many shepherds also lost their 
lives in quest of their flocks. An amazing fall in the 
barometer gave warning of that particular storm. Tra- 
dition records, that the year 1674 was fatal to most of 
the sheep in the head of Eskdale, by snow drift, in 
the end of February and beginning of March. A long 
course of frost and snow was destructive in 1740 : the 

. year 
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year 1745 was of a similar description ; the scaaofm wenr 
duccessively calamitous from 1751 to 1755: one third 
part of the siock were lost by frost and snow xtk I77t. 
Then, after some &vourable intervening seasons^ foU 
lowed the fatal storm in 1794. These facts have been 
accurately collected and recorded by the minister of 
Eskdale^muir, among many others of importance to Im 
parish, partly in manuscript, and partly in his statistical. 
accQunt thereof; and his accuracy and integrity are well 
known* , 

*' To preserve the sheep during snow drift, they must 
be collected in the best manner, and safest way that can. 
be done, and kept moving, to prevent t»ro evils; one is, 
their being benumbed with cold, and the other is, their 
being overblown with drift* Many sheep have perished, 
benumbed with the piercing storm,, and have been found, 
oa their backs, with their feet straight upwards. Stone- 
bields are of use, no doubt ;. but the true ajod effectual 
shelters are plantations of forest trees, to which the sheep 
inake, of their own accord, when warned by Nature of 
the approaching storm." Mr. Singers. 
. ui€cidenis from falling T^reaths of snow. — **When the 
blasts of winter have accumulated vast masses of driv^ 
ipg snow, in a spiral form, near ibe top of somei; 
rising ground, or projecting rock^ and the sheep have 
taken their station farther down, where they find a 
temporary shelter, the weight of the mass increasing 
above them, it is at last precipitated down on the sheep, 
and they are miserably crushed, buried up, and lost. 
Such a shelter is always beheld by the attentive shep*- 
l>erd with a jealous eye. But in large farms, destitute 
of all shelter, natujcal and artificial, how can he relieve 
th^ni? Xh^ caunot continue without food^ to walk hu 

cessantly 
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<ii6santty among the snow ; and if they lie down to rest 
themselves without shelter the cold is so intense as to 
freeze them to death ; or if the shelter they find is of 
the dangerous kinds mentiqned, they are drifted up out 
of sight, or crushed with falling masses of snow. 
. ** Thirteen sheep belonging to Mr. Gibson, at Pol- 
mood, in Mofl^t Water, were overwhelmed at once, and 
hurried down to a great distance, and most of them 
killed. This instance is only one out of many. The 
mass of snow that carried these down, was of such di« 
mensions*a$ to have covered a« many scores, if they had 
happened to be there, in its way." Mr. Singers. 

Accidents from mock thaws. — " When a partial thaw 
comes on after a fall of snow, and is followed by hard 
frost, the sheep are all at once deprived entirely of their 
food. They could have dug into the snow while it was 
soft, and found subsistence at the bottom of it ; but this 
cannot be done when half thawed, and afterwards 
crusted over by a frozen plate. If such a state of things 
continue above a day or two, the sheep must be sup- 
ported in another manner, otherwise they fall, greatly 

I 

away, and become very unfit to contend with the seve- 
rities of the remaining parts of winter and spring. To 
retreat into a lower district, where they may- find pas- 
ture, is not always practicable. Of what importance, 
therefore, does a stack of good hay appear when the 
stock is in such a situation. A stone of good hay sup- 
ports a score of sheep for a day, computing 24lbs. aver- 
dupoistoth^ stone; and they Iqse very little of their 
viscour* or flesh. 

. ** Proprietors may consider the iipportance of si|ch a 
provision : and if they desire to see the stack of hay, it 
is necessary to give ^couragement to rear it, and to 

furnish 
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furnish a stimulus by their countenance and attention. 

^^ I have known farmers paying snow mail, at th% 
rate of 10/. per day; and their sheep after all poorly 
subsisted." Mr. Singers. 

Accidents by birds and beasts of prey. — " The wolf h»$ 
been destroyed out of Scotland, in which it certainly 
once haunted : but the destruction of the fox must be 
conducted with more zeal and keenness, before this artr 
fill and formidable enemy of the sheep can be banished, 
like his elder brother the wolf. The wild cat, ferus^ 
possesses extraordinary fierceness and strength, and 
is destructive to the lambs and poultry from its 
haunts in the woods. The foumart, a species of the 
mustela, is also cruelly mischievous among weak lambs, 
unprotected. Eagles chiefly frequent the northern dis* 
tricts, and their strength and depredations are well 
known -, but the ravens are probably more destructive, 
being ready to attack the sheep in all cases of distress, 
and exceedingly quick-sighted in discovering these. 

" It is the real interest of proprietors and farmers 
in every quarter, to give premiums, to such as will ac- 
cept them, for the claws and skins of these birds and 
beasts; to support and assist fox -hunters; aud to per- 
severe, without intennis:»iou in their efforts, so long as 
an individual of these carnivorous animals is known to 
frequent their lands. Excellent regulatiohs have been 
introduced on this subject, in particular districts and 
estates ; but very commonly the alacrity subsides, and 
people relapse into indifference. Of course, these nox- 
ious animals multiply, and renew their depredations. I 
have heard of farms so infested by them as not to com- 
mand their jreal value in rent, by one-third part, in con- 
sequence of the mischiefs apprehended.^' Mr. Singers. 

Jtot, 
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Jtcf, ^ polce.'f^The effect of the modern improyemenCi 
Ife ' sheep-fanning, in lessening the frequency of this 
insidious and destructiye dbease, has been so great^ 
that I feel myself almost warranted in adopting the figu« 
irative exordium of Mr. James Hog. '^ I shall now en- 
deavour to describe that other ravager, the rot, whose 
appearance, haunts, and lineage, I shsdl so minutely 
scrutinize, that he shell without fail' be apprehended 
and banished the country, or forced to fly into a volun^ 
tary exile/* 

As sheep, however slightly tainted with the rot, ne* 
ver recover perfectly, and as in the early stages of this 
disease they fetten as quickly as healthy sheep, it is of 
great importance to the store-master to be able to dis- 
tinguish them as soon as they are affected, especially 
when drawing his stock about Martinmas. The follow- 
ing rules are given by Mr. Seattle. 

" The first thing to be observed is in the Spring, 
when they are dropping their lambs. A sound ewe, 
in good order, drops a lamb, covered with a thick and 
yellow slime, which the ewe licks off it, and the rule is, 
the sounder and the higher condition the ewe is in, the 
darker and thicker will be the slime ; but when they 
observe a ewe drop a lamb covered with thin watery 
bubbles, and vety white, they note her down as un- 
sound." 

** About the month of September, when they intend 
to dispose of their draught ewes, they put all their sheep 
into a fold, and draw them by the hand, that is, they 
t:atch them all, viz. the ewes they design to sell any of, 
and clapping their hand upon the small of the back, 
they rub the flesh backwards and forwards, betwixt their 
fingers and thxmd>, and the ends of the short ribs: if 

the 
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ft 

- . • 
the fle^h is solid and firm, they consider her as soumi ; 

if they find it soft an4 flabby, and if, when they rub it 
against the short ribs, it ripples, as we term it, that is, ^ 
a .sort of crackling is perceived, as if there was water or 
blubber in it, they are certain she is unsound. This is 
the modt certain of all symptoms, bat is not to be dis- 
cerned, with any degree of certainty, but by an expe- 
rienced hand ; for although, as I have here related it, 
it seems a very simple affair, and easily acquired, yet it 
is well known, that many shepherds who have followed 
sheep all their lives, never arrive at any thing like cer- 
tainty, in judging by the hand, whilst men of superior 
skill will seldom be mistaken, and will draw by no other 
rule. Yet still it must be acknowledged, that the seeds 
of this disease will sometimes lie so occult, as to baffle 
ftll skill, and that no man can, with absolute certainty, 
4raw a stock tainted with the rot. There is another 
method to which men of inferior skill resort, which is 
more easily acquired. They take the sheep's head be- 
tweeii their hands, and press down the eyelids, they 
thereby make the sheep tiirn its eyeball, so that they 
get a view of the vessels in which the eyeball rolls ; if 
these are thin, red, and free of matter, they consider 
the sheep as sound, but if they are thick, of a dead 
white colour, and seem as if there was some white matter 
ill them, they are confident she is rotten : this is a pretty 
general rule, and easily discerned ; but I think, it is not so 
certsdn as when they are judged by the back ; for in firm 
heathy lands, the eye of a sheep is far redder, than it 
is in sheep upon grassy lands. And in some boggy lands, 
the eye is never very red, be the sheep ever so sounds 
to that there you cannot so well judge by the eye ; but 
ijrjlen you eee the eye of a sheep a good deal whiteif and 
Vpi-* XIV.— Second Series. X % thicker 
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thicker, and more matter in it (I mean the vessels in 
5vhich the eyeball rolls], than the run of the flock 
amongst which it feeds, you have reason to suspect it is 
not sound. 

** There is another method by which I have seen some 
men attempt to judge of the soundness of sheep. It is 
a well-known fact, that when sheep are rotten, the lungsh 
" swell to a greater size ; they, therefore, lay the sheep 
down upon its broad side, and pressing the skin m at the 
flank, up below the ribs, pretend to feel the lungs. But 
if there is any thing to be learned by this, I could never 
perceive it, and have seen some men^ who pretended to 
know most by it, very often mistaken. 

*' These are the principal rules by which the Highland 
farmers draw their stocks ; and they relate all to ewe 
stocki^ ; for as to wedders, they are generally all sold oiF 
when they are three years old ; and those that buy them 
for feeding, mostly buy them by the condition they ap- 
pear outwardly to be in at the time, and the character, 
of the ground upon which they were bred.'* 

In addition to these marks, Mr. Scott thinks the dis- 
tribution of the fat in the different parts of the body af- 
fords good grounds for judging of the soundness or un- 
soundness of sheep. If the back be poor, there is dao« 
ger ; but if, at the same time, the breast and belly be 
fat, the danger is much greater ; while, on the contrary, 
if the under parts be lean, while the back is tolerably fat, 
the p^nimal is sound. 

The appearance of the mouth, and state of the teeth 
must also be examined. If the tongue be red and clefiD,- 
it is a good sign, but if the gums look pale, and the teeth 
are wide and narrow at the top, she should be kept no 
longer, as she is unable to eat the fine ley grass^ which 

gro^ 
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gro^s upon what is called bittle ground, but is obliged 
to take the tath, and is apt to be infected. *^ The age of 
a sheep,** says Mr. J. Hog, " is easily known from its 
teeth. In its second year it has two broad teeth in the 
middle ; in its third year, four ; and when rising it^ 
fourth year, six broad teeth. Next year its teeth are all 
cast, and consequently all those called broad teeth ; and 
when it is five years old, and rising six, they grow as 
narrow at the top as at the root, whereas before, each 
tooth spread at the top. If the sheep is not a very good 
one, it should be put off this year, especially if on a soft 
ground, and of the Cheviot breed. An ewe on a hardy * 
ground will hold out a year longer, and the next vear, 
when outgone six, the teeth are narrower at the top thau 
at the root, and then they should be kept no longer ; for 
as they open at the top, the grass on pulUng gets be* 
tween them, which incommodes them so much that th^y 
cannot thrive. When they grow old, their foreteeth also 
appear each with a point below, the gums having fi^llen 
down from the middle of them, where there appears 
some yellowish stuff, resembling putty.** 

If an unsound ewe be left among the Hock at Martin* 
m^, she may live, if the winter be uncommonly mil4 
and good, but mil never turn to any account; but if'th^ 
winter should prove severe, or if she experience any 
want of food, she acquires a languid sleepy look, the 
^es become heavy and inanimate, she is listless and in- 
active, and her voice becomes feeble. On removing the 
flock from one place to another, she always falls in the 
rear, atid will not give herself the trouble of searcbiuff 
for sound food, but inclines to go by herself, and ^U 
ways eats in the heads of springs or marshy pl^ces^ 
i^rhere a kind of tender grass rises early in the season. 

X 3^ J? Fveo. 
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Even at nighl;^ when souud sheep gp to th(^ topi^ of fjbe 
hills, she loiters behind^ apdlies s^bout the burofidet 
and flats at the bottom. When obliged to run or a3cen4 
a hill,- she wheezes and coughs, and $eemi qaite ex« 
l^austed. At last ^hc; will not go up a hill at all, but il 
you attempt to dog her up she directly turn^ and runs 
down \ and if you attempt to drive her without a dog, 
Ipwever gently, she will lie down b<3fore she reaches th9 
top. Even in this stage an ordinary observer will not 
discover that she is at all ill, when she is allowed to 
stand or go at ease ; for in general she appears bulkyi 
^nd does not seem to have lost much fleab* 

Her shape now begins to change, the belly being 

shrunk and drawn upwards for some time, and sp long 

^ this is the case she eats voraciously \ but as the di9* 

ease advances, the belly falls down, and the flaiika sink 

in. The woolf although, according to Mr. Scott, its 

pile becomes finer, as6\imes a dry withered appearance, 

seems thin and ill coloured, and it continues erect, but 

it is loosely attached, and comes easily away in hand-* 

fills. Her neck seems to lengthen, and she is unable tQ 

raise it« head. A bag or swelling, filled with bloody 

aferum, often appears beneath its skin, in mild, daaip, 

or rainy weather, decreasing for a time, when it becomes 

frosty or dry. The tops of her ears hang down on a 

level. with the roots ; she slavers mucby and the eyes are 

large and heavy, with a white spot above the star. A 

kind of scab spmetimes appears over the body, said to 

be infectious. She becomes quite lean, her debility 

increases, the swelling beneath the chin sometio^ 

reaches an incredible size, very great thirst takes place, 

and the purging.pf a blackish matter is the hairbingernf 

death* 

Appear- 
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4fiP^T<i'nQe$ en dissection,— ii opeo^ mph 4fter it is* 

deadi aflbe^ which dies of th^ rot wdU vmy little; 

smoU. UpQu taMng off the $kio, which is 'uousuaUy 

tender, the fell^ as it is called, is ei^tirely whiter aod. 

the whole carcase has a dull white, or leaden OQloUr. . 

In the belly water is sometimes fodnd. * The liver, and. 

especially it9 concare side, is Always enlarged, some^ 

times to a very extraordinary isize, an4 instead of its- 

bealtby red colour, is of a lirid dun, variegated with 

mmj white spots. These correspond with iudurated 

portions of its substance, which are the more easily felt^ 

as the other parts are soft ^nd spongy ; or it appears as 

if interlarded with layers of sand. Both upon the out-* 

:^de (^ the liTcr, and in its ducts, are generally found 

great numbers of 9Xk ugly flat insect, having some re^K 

aemblaui^ in their shape to donnders or flukes (fadah^ 

^hepaticaj. These are not, however, peculiar; to this 

jiaease, as they are found, tJjough very few, and very 

jma>l, in inost aged sheep, and as in some rotten sheep 

43^y dp not exist. When the liver i« v^y rotten, it ia 

V it]so studded with hydatids or globules of water, wbiclt 

^re Ukewltse found adhering to the lungs, and among the 

jallow. Besides, the liver does not stiffen when boiled^. 

^d is said by Mr. W. Hog to become very quickly pu-? 

fid. The small intestines are blackish and tender, as 

, ii they were rotten, and will scarcely bear handling,, 

aid the lacteal glands, or clyars 93 they are called, are 

. awaya awelled and hard. 

The lungs are likewise swelled tp a great size, and 

a^ume a whiter colour, and are often streaked on th^ 

Outside with white, and under ^ese streaks are to be 

fjpfH id hard substances, like ca^i|age, ox even bones. 

Mr. Stevenson is more particular in bis description. 

"In 



342 On the Diseases of Sheep. 

<< In the rot the lungs are the principal seat of the affecr- 
tion, and on opening the body they are found some- 
times almost destroyed. In the whole of their cellular ' 
substance there are a number of white round knobs, of 
ft larger or lesser size, which in the parts mdst affected' 
are found swelled into a bag, which is tilled with wUte 
and pure matter. Some of them are very large, and' 
the side of the lungs in which diey exist is quite de-' 
stroyed, and a membranous bag left in their place, full 
of matter,' of a thinnish appearance, which is at times' 
coughed up. Hence arises the difficulty of breathing. 

*< When the^e swelled parts, or tubercles as they have 
been 'called, are in the lungs, the latter generally ad-r 
hei^ tb the side of the ribs, which they do not do in a 
natural state.' These tubercles I have seen in Iambs, 
scattered through the substance of the lungs, like so 
maiiy pin heads. In general, the left side of the lungs, 
or that in which the heart lies, is mo^t affected in rot' 
The lungs are found at times considerably swelled, and 
a collection of water around them. This is only, how- 
ever, towards^ the beginning of the disease." 

The mutton of rotten sheep does not stiffen when 
cold, but remiains flaccid, and when boiled dissolves 
away to iner'e membrane, and has a weak, watery, and in- 
"sipid taste ; the muscular fibres are pale and wasted, bu^ 
the fat seemingly remains. ' It, however, iappears dry 
dead white, and brittle, or' shining with water, ieind ir 
its nature it is completely altered, for it does not mef 
or inflame like an unctuous substance, but when throwi 
on the fire crackles, and blackens to a cinder. Very li^' 
tie blood is found in the animal, and it is pale and thiy 
resembling water tinged with blood rather tlian blooL' ' 
The bones are remarkably brittle. 

Cause, 
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r Citwe^.-*— Where the ps^iture is soft afid talhy^ without • 
a due proportion of heath, ling, . &c. the rot is always 
the consequence ^ wd after «i severe and frosty wint^, 
when sheep have suffered much fi^om hungier, cold, &c» 
the. rot sets in upon soils of almost every description ; but 
in proportion as thesoil is soft and rotten of itself, so is the 
number of rotten sheep. Hence some people havje been led 
to consider the rot as of two kinds, viz. the quernet/^ or black 
rot, proceeding from foul feeding, and the hunger rot, from 
an absolute deficiency of food of every kind. The only 
circumstances, however,. in which any distinction be-^ 
tween them is pointed out, are, that in the querney rot 
the animal is often apparently fat when it dies ; whije 
in the hunger-rot it is always completely emaciated; 
and that those which rot from the softness of their pas- 
ture are irrecoverably lost,, while those which rot from 
hunger, or bad usage, more frequently seem to recover, 
and become apparently tolerable, though never good, 
sheep. They are, however, not to be depended upon, 
and gradually drop off, season after season. Mr. Scott, 
says, that in the hunger rot, there is no poke, . while, 
<m the contrary, Mr. James Hog states, that a very lean, 
rotten sheep is most apt to have the poke. - 
, Others speak of many different kinds of rot, and dis- 
tinguish them by different names, as the cor or heart- 
rot, the/ell-rot, the bone-rot, and other rots; but Mr. 
Seattle and other intelligent farmers are of opinion^ 
that all the different appearances in the body of the ani- 
mal, are but different syinptoms of. the same disease^ 
, and are all derived from the same qause. 

For the sake of perspicuity, however, the causes 
.which contribute to the production or prevalence of , the 

rot 
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r^t tcAf ht cofiDid^red as depending on the soil| on ikt 
weather, and oti the animal itaelf. 

In the eourse of thiii tl'eatise, many facts have been 
recorded, which prove the very great influence of the 
sdil oti the constitutioii and health of the animals trhich 
pstfttufe upon it: in no instance, howeter, is this in* 
fltienee more conspicuous than in the production of the 
rot. It is well-known, that the constitution is so depen^' 
dent on the soil, that in different hirsels, it varies as 
niuch as the food on which they pasture. Sheep bred 
where heath, bent, ling, deer-hair, thyme, &c. abound, 
thotigh generally smaller, are not only infinitely supe- 
rior in ]^oint of the flavour of their mutton, but far e:t- 
ceed in strength of constitution those bred in moist, 
wet, boggy land. On the latter of these pastures rot 
is endemial, on the former individuals are carried o^ 
by sickness ; and it is remarked, that in ferms subject 
to the one of these diseases, the other is almost un- 
known. On this subject Mr. James Hog has fbttunately 
enabled me to quote a letter written to him by Mr. Biy- 
den of Aberlosk, whose improvements in sheep farmitig 
form a kind of epoch in the history of the rural econoorf 
of this country. 

** Concerning the rot, of which you are so anxious to 
learn every particular, and why it is peculiar to our soft 
grassy lands, I have jumbled together the few sugges- 
tions which follow, for your consideration. 

** It is a general observation, that wherever there is i 
rapid growth, the decay is proportionally so, and in aB 
places where growth is slow, decay is slow also: and aH 
vegetable productions that have a slow gradual growth, 
and permanent duration, are productive of simitar effects 
on the animals that feed upon them ; while, on the <K)n- 

traiy, 



' tfaty, such ahiiftals atf * i^it 6ti h^rbs ' afid grasses that 
liav^ a rapid adVancre and sudfdeh decay, are so much 
influenced bj it, that their' bodies partake mticU of the 
hatui^e of ib^ii* alimeiit. Of the tf iith of tias observation, 
tt'sUfTi^ey of th^ Various animals of o6r owfi country, will 
"fully corfvincd you ; and when ybu co'nsider the foUow- 
iiig theory^ this will account for the circumstance of the 
rot being pe'culiai* to soft grassy lands, and als^, in part, 
for the prevalence of that nervous disorder, called the 
Tretfibling, or Thwafter-ill, among sheep which pasture 
on heath, broonii, and other herbage of astringent qua* 
lities and permanent duration; and it is a fact, that 
thanging sheep from one of these walks to the other 
wifl prevent the disease peculiar to each. 

" tot as to the rot, I maintain, that it is always oc- 
casioned by a too quick tran^itixjn froni fatness to lean<- 
iae^i ; and thdugh this opinidli may be supposed hew, ifc^ 
id neveifth^less correct. There never were any ^heep 
knovvn to rot, while they continued at good, equal 
tnaintehance, unless otherwise abused ; and none ever 
will i-ot> k^p't On pasture which does not f^ed them very 
fat, or, allew the'tn to fall away below a iriedidni.*' 

The quality of the food in the autumnal quarter, has 
ii^ more' immediate inlSu^nce in tendering their constitu* 
tion, tha:n at any other ]^eriod. \i is then they should 
ikcqoire that strength slnd hardiness vrith which they have 
to struggle with the rigour of tl^e efasuing wiiiter, the 
trying h\^t^ of bztcKwaid spring, and the still more 
Seardhteg ditties of st liurse : consequently, if they be 
dHowed> dr compelled to fatt^a themselvfes up with soft 
tmsuttetantiai noutisbm^nt, which loosens the b'oweli at 
this- improprer seaport, atid -felaxes the whole s3rstemi 

Vol. XIV,- Second &£ri£S. Y y nothing 
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nothif^ b to be expected, but a great wasle of bod^ 
through the winter, and a tainted constitution in the 
spring. 

Although some ^orts of grass are certainly more dan^ 
gerous than others, and isome are even considered as 
having a tendency to prevent or cure the rot, yet the 
very same plants, which in certain circumstances rot 
sheep, by a different management are perfectly inno« 
cent All grasses which are remarkably rank and luxu- 
riant, are called tath^ by the stock farmers, who distiu* 
guish two kinds of it ; water tathj proceeding from ex- 
cess of moisture, and noU tath, the produce of dung. 
The latter is darker coloured than the former, but their 
softness, luxuriancy, and tendency to induce the rot, 
are nearly the same. Water tath is the produce either 
'of laiids naturally too moist, of wet seasons, or of acci* 
Cental or artificial flooding. Nothing is so apt to induce 
the rot> as the grass which grows in low marshy grounds^ 
awald lands, and around the heads of springs, especially 
on the north side of hills, so much so, indeed, . that 
suoh pastures .were formerly considered as naturally 
rotten^ and rejected and shunned by all intelligent, sheep 
farmers. 

« 

hot also prevails most iit wet seasons, especially if 
the weather prove soft and mild, about the latter end of 

eiitiimn.' The long fleeces of the sheep are not only 

, ■•--'• '. .». •• • •• ... 

drenched with rain, if they be not provided with suffi- 

cient shelter, but a very soft and tender tath rushes up, 

the influence of the sun is small, and sharp frosts com- 

monly succeed, which waste with rapidity the newly 

acquired substance;. Besides, bog ground is, for the 

inost part, covered with sprit, of the smaller sort of 

which 
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which tbejjr make what they call hog hay^ for young 
black cattle ; and of the coarser sort, thatch for covering 
their houses. In wet seasons this shoots up to a great 
length, and is apt to lie down in July, and to rot after* 
wards. When this i« the case, about September, there 
arises amongst it a light-coloured, soft, watery after- 
growth, which continues growing, until it is withered, 
by the frost, and which is one of the most pernicious' 
foods. 

Accidental inundations, as well as artificial flooding, 
operate, not only by soaking the ground with moisture, 
but also by the sand, mud, slime, or 0926 deposited 
among the roots of the grass, and which, when suffi- 
ciently watered, act like manure, and greatly promote 
the growth of tath. Flooding, however, is not equally 
dangerous at all times. If 3 rivulet should overflow its 
banks about Whitsunday, no bad consequences will fol- 
low, unless the succeeding season prove wet. But the 
verdure, however early, which rises on the banks of 
rivulets that have been inundated in the spring or win- 
ter, is sure, according to Mr. W. Hog, of rotting the 
dheep which habituate themselves to it. Mr. Singers, 
however, tells us that the danger is greatest in harvest, 
lessens in winter after the frosts have set in, and is least 
of all in spring. The character of some sheep farms was 
almost blasted by some pieces of low grounds whicji rot« 
X/dA the sheep in harvest, from being liable to be smn* 
mer flooded. Mr. Keir, at Mitnholm, near Langhohn, 
huflered from pasturing sheep on lands which were 
flooded after the removal of the hay in a dry season, 
when the soil seemed to need it, although the water was 
flowed to flow only for a few hours. Mf^* Robson, Ha- 

Yy d inilUm's 
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iniltop's .iMjildirifs^ nev Wooler, ahp Uv on ij* ^piot 
a piece of ratting groun4> tb?it brings .on the fliilp^s-aU 
89, which he c^rinQt y^Qture to pasture siHitb sheep to^ 
w%rds t}i4$ close of the ^ef^spn, till it fir^t h^ had two or 
three nights of frost, s^nd then he confiidex9 <be danger 
as considerably reduco4T 

Dung greasy projnoteB the growth of very rank tatji ; 
hence allowing horses. and black cattle to pasture among 
fheep is injurious, and as this is inost frequently prac- 
tised in soft, rough, boggy lands, which ^re fittest for 
black cat^le^ it is still worse, for they bre^k the surface 
of the ground with their feet, aind bring wp mji#e and- 
dirt, which taints the grass, 

Another cause inducing rot, is breaking- up large fields 
for corn, in the sheep-walks, and- after thej have heeu 
quite exhausted by c/opping, layiqg them out again for 
pasture. If the first sqpinier tliereatter he^pens to he- 
dry, .very little, if any thing/ grows upon them > but if 
it proves wet, there is also very little grass, hut a great 
deal of sorrel, chickweed, and other wee4s and trash, 
which the sheep are very fond of, and are fuU as soft, 
watery, and as injurious as tath* The consequence^ 
are often very bad, and as the ground is never quite 
spund, until it is covered with the same thick, short- 
grass, and regain the same surface it had before it w^ 
broken up, it wiU require five, and in some places^, seven 
years before it recovers. 

There i# ^till another cause which often occ^iow 

great |oss by rot among Highland stocks, and that- is, 

when gheep are severely punched with hunger in a j^orm* 

This» ^ has already been stated) is sometimes con^ 

. ^et^d a? a. di$tlnct species, under the n^m^ of Jffyjfgff^ 
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rot^ en- apinioii whicb Mr^ Be^ttie.thin)(s should be re-« 
ceive(i with som^ limitd^ion, — ^It is certainly truet that^ 
in soft grounds, the rot is apt to breal^ out with oiost 
violence after the sheep have been starved in a storm ; 
but when they are so famished, they devour the tops of 
rpshesy broad bent, and every thing that appears above 
the snow^ and when they get down tp the soil, afteir 
casting the snow, they gnaw up the roots of the grasS| 
and break the very surface of the ground, swallowing 
sand and mud, and whatever comes in their way ; so that, 
[although it is undeniable that the rot often breaks out 
most violently after a stornj) and that it will then appear 
on ground where it is unknown at other times, *• I am 
still slow in believing," adds Mr. Beattie, /^ that hun- 
ger itself, unassisted by any deleterious food, will in-? 
duce the rot. I rather think they are poisoned by being 
reduced to eat such unwholesome food as they will not 
fouch at any other tipie \ for in the course of my exper 
rience, I have several times known sheep, when sheU 
tered by a rock, where they could get nothing, over-p 
)>Iown with snow, and lie there until they had endured 
hunger beyond credibility, and yet be got out alive, 
and prove quite sound afterwards. I have likewise 
l^nown sheep on a very sound groqnd, where the surface 
was firm, and no tath or bad food to be got, so reduced 
ty hunger in a storm, that they died of downright hun- 
ger, and yet as free of rot, as the day they were lambed^ 
and J:he stock that survived, proved as sound as any 
f.tocli in the kingdom*'* 

Other misfortunes affect only individuals ; but a hard 
4nd §evi^re wjnter brings a whole stock und^r its ravages j 
hunger, ^id fatigue w^ste their strength^ .and, subdue 

f .^ theip 
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tfietr tfgour; the excessive frosts benumb and decay 
lEte reiy springs of life, which, for want of fat, arc now 
exposed to the nipping gales. 

Orerstodking operates nearly in th^ same way as a 
•torn), as the more they are straitened for food,, the 
Itearer the surface they will go, and the^ more sand, 
srud, and roots of tath will they swallow ; and althougii 
ift seem^ not easy to determine^ whether mad of itsdf 
mill introduce the rot, as sheep never swallow any of it, 
bat when they have the tainted roots of the tath along 
with it, yet as it is z, most unnatural fbod, we may car-^ 
tainly conclude that it is unwholesome. 

Overstocking spoils sheep of all ages and descriptions^ 
Hungering in summer ends in starving in winter ; and 
in long" continued severe weathe??^ the whole naay he la 
danger of being lost* 

Whatever litres the constitution, or tends ta debilr- 
fate sheep, also renders them more liable to be afiected 
with the rot* Nothing contributes more than a course 
exchangeable weather from otie extreme to anothei^ to 
waste sheep, and nothing* is^ more difficult to guard 
•gainst, which has given rise to the prove A 

Mony z, irost, mony a thow. 
Soon maks mony a rotten pwe. 

Overheating sjieep in autumn by severe dogging, or 
rash and inconsiderate management, has also the worst 
effects in l^reaking their spirits, and wounding their con- 
stitution* Ever afterwards, they feed only on soft tathy 
loeat, which always insures rot in the spring- Ewes^ 
sxkI especially gimmers, which have been debilitated by 
being milked^ or sucked too long, conimonly suffer. 
The rot may be also considered as an hereditary disease,. 
«(. least the lambs of tainted ewes are nevec sound. 

The 
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The rot never affects sheep which hare plenty of fi>ol 
«ind good shelter. Hence pet sheep never suffer from 
it, although their food is often of a very improper &a* 
ture. It is almost ^anknown on hard dry slieep' lands^ 
where the water tuns off as soon as it falls ; and sheep 
that have access to the shores of tlie sea, or to sah>- 
marshes, are hardly troubled with it On walks where 
heath abounds^ it is not commoni although it is frequent 
on green hills in the same neighbourhood, equally dry ; 
nor is it very prevalent on mosses, notwithstanding their 
excessive moisture. ^ This remark," says Mr* Singer% 
*^ may account for the well-known fact, that in dia 
Highlands of Scotland, the rot is little known, althougli 
the climate is moist, and there are great tracts of wet 
soils; but in these walks there is plenty of heath j aa 
inunense extent of sea shore, along the vast and nume* 
jous arms that run from the sea, and intersect that 
.mountainous district, and very lafge tracts of dry rocky 
jiheep-walk interspersed. These fortunate circumstaaoe!i 
render the pasture of the Highlands of Scotland sounder 
from rot, and safer from storms, than the green walkf 

♦ * 

of the Cheviot hills, or those of the head of Roxburgh 
and Dumfries-shire/' 

" The coincidence of rank tath grass, wet doils, sum- 
merrflooded lands, soft grasses in rich land, and m6ist 
seasons, in producing this disease, is striking* I re- 
mark two circumstances, in which all these causes of 
rot seem to coincide^ One is a superabuadance of fluid 
iii the food ; and the other is a deficiency of free sun 
and air, to elaborate the plants^ Both these characters . 
must i:onstitute real defects in the grass ; and they am 
both apparent, less or more, in the tath rank grass 
.^f all sheep-walks ; in the produce of soils naturally; too 
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wet, in, that of lands pushed into excess by stiriwiief 
floods; in the soft grasses that rise thick and qnickly in 
rich soils, . containing too milch^ moisture ; and in the 
.general growth of wet seasohs. Even in overstocKed 
ipastured) there are tufts of rank grass arising from ani-^ 
Hial manure lying in superabundance on the ground, 
which must be liable to the two objections above men* 
tioned. When vegetables rise too fast, and too thick| 
they are never wholesome; over-manured corli of po- 
tatoes are unpleasant and unhealthy food : even the 
trees that grow in soils excessively rich, and tnmt free 
sun and air, become what the woodman calls crasfay, oV 
«pongy and brittle in the grai9> ^nd unfit stand in da* 
rable work. * • 

*f These defects in the vegetable substance ^nd or- 
gahization> are only comparative. The grass that rots 
sheep, is also unfit for posting horses, and breaks theft 
wind: it even retains this defect, after it has been mad^ 
into hay ; yet in this state, it may Answer itcM^ng 
horses, whose pace is slow> and exertioni moderate^ 
But for milk cows, it has not been ascertained; that 
sheep-rotting grass is in any degree injurious^ The ex'* 
cess of fluid adds to the quantity of the milk^ and U 
thereby drained off; but the quality of the milk i^ con* 

» 

fessedly inferior^ # 

" It is well known^ that the combmed influetices of 
light, heat, and air, are necessary to f)erfect vegetabte 
substances ; and even to maintain their heaith and sptf* 
cific characters. It is also certain, that in order to hav6 
them sufiiciently prepared in the laboi^tory of nature, 
they must not be unnaturally pushed forward intortmk- 
ness^ but must have proper tirhe* allowed' them' to vege* 
tote. . A sttrgle stole of corn growing in a -dang hiB) 

ha 



lA«^<ttky'Df ^r^ %H luid heat; but k beoontes tank 
b^^^KOQBstof nMiii]re» ud rots iiistead of ripening. £x4 
«ei0 of 6itidis aaftoifest in all the kiods of grass that im 
flnoetbeap rot; tbey also appear to be defeeltm in 
Sbtt,. as excess of fluid seems to iosply, and their sofi;# 
nesa. fiuctber indicates. But siisuiedly the jdices and 
fitts kre imperfect in other qualities also ; their rank*- 
sess ^ppearmg to impede that regular process of aatuie^ 
in the.eoui»eof which all their parts arri^! at mato^ 
laif. The sap appears to be propelled to excess ; while 
liieneeessary secretions^ tianspimtionsi aad absorpticmsi 
' sre at .the same time distturbed. 

^' TJiese defects in the griu» of 8iiinmer«*waleBed ]aad% 
may fffdbaUj^ become more consptsmous, by reason o^ 
the es^mordinaiy Tegetakion that tafceaplace at this t>e* 
noiy aqd pudies 'the rising grass iota higher decrees of 
aexcaessive Ivixuriaad^. .Plants watered in aitttnian extend 
fdieir roots greatfy, indeed, ai)d are therelxf in readi^ 
oiesatQ push up vigorously next qparing> but tiie ascent 
1^ sap in the sta&s is checked by the sttason; Spring 
iirateiiBg ;both extends and feeds the toot and stock; but 
pasture at this season requires the large suppKea <tf mois»* 
idife with which the earth abownda^ £ar carrying ixp the 
msik «nd leaf of giusses ; wbeneas ia unmnert ^e re* 
quires more sun, in' order to form and matnm'the 
^;OTed. .;Aceofdui|^ we see^ thai a veiy dry k|aing 
omd tamBt suidmaer ;a|jpear to invert the demands of b»* 
-ture, and ave fatal to tfaoe crops cif grass, in point of 
Hjuaoti^^nd qiuUty also. It must aUso be dbsenned, 
AiX the (leaves of plants transpire most early in their 
JieasMm, and graduidiy lose j^^portion of this power; thecf 
^mwt ifaastefore be ingured more in sumsier by excess ^ 

i . 
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fluid, than in springi when they can more certaifiiy 
throw off the excess. If these causes are not thought 
sufficient to explain the superior comparative defects 
of summer^watered grass, above those of grasses watered 
in autumn or spring, it should be remembered,^ ths^ 
though the fact is well known, the attempt to explain it 
is almost wholly new. I shall therefore add only tk^ 
followuig remarks : that though moderate waterings are 
useful and necessary to feed grass in summer, yet ex- 
cess of water destroys it more quickly at that season 
than at any other ; and excess of water, together with 
stagnation of air, and obstruction of, light, at this 
period, are so visibly injurious to the quali^ of soft 
grasses, as very soon to reduce them to a putrid mass. 

f' But there seems to be another obvious cause of 

danger to sheep from summer^^flooded lands, pastured 

!by them immediately afterwards. The spawn or eggs 

^f the liver fluke are most probably conveyed upon the 

j^grass by this operation, and afterwards taken into the 

stomach with it This may readily happen by sumin^ 

:watering ; whereas, there may be no spawn to float in 

die Adds in spring, and if wafted thither by harvest 

.waterings, the frosts of winter may destroy the animals 

before the spring following. The fasciola hepatica inuat 

be bred from spawn conveyed into the seat where it is 

found, by the blood, or some other channel ; for we 

-cannot admit of equivocal generation in the production 

V of. this insept; and I see no way of accounting for it 

(faoBore naturally than the above. Rotting grass in gene- 

:ra1, and particularly summer-flooded pastures, eaten off 

pamediately thereafter, operate probably, not only . lo 

'. jpsepare a nidus fov the fluke, by rendering the liver of 

aheap diseased, as weak stomachs loaded with phlegm, 

breed 
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breed worms \n children } but also to coBvey the spawn 
of the insect itself into the sheep's body. The admission 
of this account of things would furnish an obvious ex* 
planatioB of certain interesting facts relative to the rot, 
for which no cause has yet appeared. 

The deleterious effects of rot grasses upon sheep, may 
be farther illustrated by the following observations. The 
grass always loses a very great proportion of weight when 
cut green and dried ; not less, generally speaking, than 
seventy parts out of a hundred ; when sound healthjr 
grass, taken at the same time, loses only aboui sixty 
parts out of an hundred ; or less, according to the de- 
gree of its maturity. This excess of watery fluid in rot 
grasses accounts for the observation that has been often 
made of them, which is, that they iscour sheep, rather 
than feed them ; an effect which is very injurious to 
these animals* 

^* It ought also to be noticed, that a ewe that is giving 
suck to a lamb, can isafely bear a greater proportion of 
fluid in her food, as the milk operates like a drain for 
it ; which may counteract the dangerous effects of ex- 
cess in this particular, as happens to a milk cow ; but 
cannot prevent the bad effects of gi*ass, in other respects 
unhealthy. Only, it is possible to believe, that the 
strong appetite and digestive powers of an animal giving 
milk, may overcome dangers in the quality of its food, 
livhich might otherwise have manifested bad eflects. 
And if ewes and lambs be in less danger than other 
sheep, from grass having a tendency to produce theroti 
we may probably find this a rational account of that dis-^ 
tinction.** Mr. Singers. 

It is not exactly ascertained, in how short a time « 
j^eep may be ix^ected by feeding upon tainted grass. 

Zz 2 «I was 
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^1 if«s ij^n t. referenee,'' says Mr. Beatj^e, ^whea #' 

^liUMM d^o0ed, tfaftft he bad known sheep tainted ki' 

OM" night} and assigned as the cause of his knowledge^* 

thai he iaw a-pareel of wedders bought- by thwe sseit 

off a veiy sound ground ;. the men divided them into 

ttxreeioti^ the grounds they were to pasture them upon 

"tmte all equilly sound ; but one of the lots having far*" 

tlMst to gO) did- not roach its pasture that night ; it wasi 

therefore uaclosed at dark^ in a cow-fold, and taken ou^ 

lary early nesst morning) and put upon its pastured 

Several of that lot proved unsound^ but none of the 

other two lots. A night seems to me rather a idiort 

tboe^ but I have seen some instances, which inclbie bici 

to believe that they will catch it in a week^ sifhovigH 

fiETJtbe most part, it certainly requires a longer tiioie.** 

On Ihis subject, Mn &ngers. quotes the following ftct 

from Mr. Arthur Young; Twenty South Dovm e^s 

were lost by rot, which got into a summer-fk>octed nifea« 

doW| in Sussex; onlyfor a single night b^or&dropi^ng 

their lambs, while the other ewes which were k^ out 

tUl they had. their lambs, which happened about ChHif>^ 

lftaa,cOraoon after^ were then admitted into the steni 

meedofflES wkhoiit danger. 

r With^rc^ard to the season in which sheep* are- taixM 
focpofed^to the danger of b^g tainted, Mr. Beattie hit 
the\foUowiQg observalians* ^' In summer, a& the iaflid* 
oQce of the sun is strong, unless it pron^ coitremefy 
wvt^ , there ia not much danger ; iii harvest^ especially 
^ ktter^ end of it, if the weather is wet, rnild^ aad 
§riO»vii]^ ^ to danger is vary great ; it^ is equally so jft 
the beginniD^ of winter, as long as the weather cent»t 
jauea soft and growing^, but so. soon aathe finest seta in 
fbixfy^ ^.danger is otw ; the tath^ it^auty be nttnirkad 

from 
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from it» iolbi0i«», is How sfarivefed<atid' wiih^B^ atmo!!^ 
to nothing} ^ noxious moisture is' quite eihttusted, 
wad the sheep are aot sofdndof it; so^th^ uiii^'they' 
ai« comjpeHed to tesurup the roots of it ina storte/therei 
is little danger to be apprehended from it in leinterr 
But in spring) especially in March and April, if the 
weather is soft^ the danger is great ; for the sheep arc^ 
c<MBn^n!yin alowstate^ firom ceming^thimightfaewin* 
ter» the ground is. then, bare, and if tath. arise, it is 
young, soft^ and watery, and' the sheep, from scarcity 
of food go to a^e very roots of it ; and af^r an ewe has 
lambed^ she is often so straitened to support herself and 
die kunb, tha;t she devours ali^e can meet with, sJi/A 
k veiy. apt to catch the infection.'' 
! <' It is impossible to say, witLanj degree^ of .pcedsio% 
hear soon it will discover itself a&er infectioii ; it is 34 
nriorus in different sheep, different grounds, aad diffe^^ 
rent seasons. Some that have contracted.the taint in thii 
end of harvest will shew evidentmaska^ of it in February^ 
and die soon V otiiero will live till Whitsunday^ and M9 
f/ikexk the. weatb^ turns warm. Some of; diem Jwiil seeat 
to. be tolerable sheep as long as th^jr are midl^ and 
after clipping will cease to thrive, li dM taint- kasi^eett 
pretty general, they witt continue dying through fab|9 
srholeyear; but if it has-been but idlight, and « dif 
•timmer i^ould succeed, their constitutiims seem to ^« 
«over> and they wtU live Ibr several years, and> tabe oar 
flesh, and thrive just as well as sound sheep ; but sl^ 
t^iough die disoider is dormant, it i»stiU in tbeir fiteH^I 
for which reason, experienced shepherds, wb^n-lfii^ 
IkAve Bxof suspicion of their stock being tainted> <SMVf 
butand seH many more of them than at any- other ^tiAe^ 
aeither do tb^ thus any injtiry 10^ th<M^- tbait'^buy thi&m 
c for 
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for fe^og4 "for. vfheD they are . in this Mite, they w39[ 
feed, in warm fine pasture^ nearly as fast as any sheep; ' 
bttt^ when they riemain upon cold Highland grounds, 
they can never endure hung^, hardships, and winter ' 
storms, U)Le sound sheep, and still die rotten at last.^ 

TO BE CONCLUDED IN OUR NEXT. 

List of Patents for Inventions, Kc, 
(Ckmtinued from Page 288.) 

cl OHN Dickinson, of the parish of Saint Martin Lud* 
gate, in the City of London, Stationer ; for certain im- 
pioovements on his patent machinery for cutting and 
placing paper ; and also certain machinery for the ma- 
nufacture of paper, by a new method. I^ted January 
1 9^ 1:809. Specification to be enrolled within six months. 

Georoh FmcH, the younger, of King-street, in the 
parish of St Anne, Soho, in the county of Mtddle^eir, 
Orris Wearer; for certain methods of m^nufkctuiing • 
various kinds of metal laces, so as to imitate gold and ' 
silver laces ; and abo of ' manufacturing gold and silver 
open laces. Dated February 4, 1809. ] Specification to 
be enrolled within one m<mth.- 

Thomas Potts, of Hackney, id the county of Mid* 
dlesex. Gentleman; .'for a new process df freeing tarred 
ropes from the tar, and rendering it fit for ihe use of 
the manufacturer. Dated February 4, 1809. Specifica- 
tion to be enrolled within six months. 

Frederick Albert Winsor, of Pall Mall, in the 
city Qf Westminster, and county of Middlesex, Esquire ; 
$9t oertain improvem^ts upop his former patent oveo^ 
- . stov^ 



stovej or a{^afat\^ for jcurbonisiiig all sorts «f .'raw Inei 
aQd .combustibles, and redugmg them into superior iitel 
of coke and charcoal, as , well as for extraiittQg . and 
saving, during the oanke process, the,t»il, tar, fiyroUg- 
neous vegetable acid, aild ammouial c^ U^mors ; aad 
for extracting aiid refining all the inflammable air oc 
1^ so as. to deprive it of all disagreeable odour diviilg^ 
combustion, and rendering the gas itsdf salutary Ib^ 
human Respiration, when. properly diluted with. at;fi|q* 
spheric air. ^ Dated February?, 1809. Spec^cation. lo 
be enrolled within two months after ^e conclu^n of 
the next Session of Parliament. 

William CoNGREVE, of Cecilrstreet^ 4n the Stiand, 
in the county of Middlesex, , Esquire ; for a mode .of 
construction or arrangement for, any building, so as, to 
afford security against fire, with other advantage's. .Dated 
'February 7, 1809. Specification to be enrolled within 
one mont|i^ 

. ARCHi^AifD Thomson, of Manchjester, in the county 
palatiiyE» qf Lancaster, Engineer ; for certain improve*» ' 
inents or, machines. applicable to. various kinds of spin* ' 
iiing. Dated February 7, 1809. Specification to be 
.enrpUed within four months. 

. WiLUAM EvERHARD Barqn Doornik, of Old Lisle- 
street, Leicester-square, in the county of Middlesex ; 
for certain ii^provements in the manufacture of soap to 
wash with sea water, with hard water, and with soft 
water. Dated Februarys, J 809. Specification to be 
enrolled within six months. « 

John Stbad, Leith«*walk, Edinburgh, Card-nianu- 

facturer ; for a method of manufacturing cards which 

reemployed in the carding -and spinning of flax, tow, 

^t>oIi cotton, and silk, so as to combine the quality of a 

fine 
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iae wbA «Htfi tfo 9trengt& df m cMrse on^^. XKKteS 
FriDrtraiyfy UO^. ^Bptfdficdtkxn tt>-be ^moiled widiiiir 

JAiiBS GRl^iiiER, of Aidboftfugk ^M^y in the coun^ 
«f £s8etr, iSi<^be \ for a Ikuilding (»f a piecufitir eoii^ 
tftructioii, fcnr the ^Ofpofte^ of bun^ng' eoke and l^soae, 
irli0wl)>jrtbe tm]^e^Mtis4ueatof the fi^ used in hwtasn^ 
tkit opjce ia tpf^ied to buni the lime ; and also, whereby 
9«di fire coay be rendered perpetual, and sA&t^i he de* 
Mminatesi The Uiifknand P^ef^etml Kiln, Dated Fe* 
Vmuy is^ mWk ^SpectficalJev^ to b4^ ^Broiled witbiii 
five months. 

/ fihrEl»ilfilr tlotoHt/of Walworth, in the county of 
'Surtay, Gemtlentan ; for a Hiermometer, ^ machine fof 
aicaHaaniiig die heat ^f 'bakers' ovens, and various othet 
puipose^ Dated 'Februaary 1 3, 1809. Specification to 
be ^irolled within oiie month. 

David Meade Bandolph, a citizen of Virginia, m 
Hm United States of America, but at present residing 
near Golden^-square, i^ the county of Mddleseir, Mer^ 
^ <:liant i £br a method of 'ma3Mtfacturing aB kinds of boot^ 
aboe^ and other articles, 4>y means of a substitute for 
thread made of hemp, flax, or other yarns. Communis- 
t;ated to him by a frieud and correspondent ly^iding 
within the United States. 2)ated February 21, 1209^. 
'Specification to be enrolled within one mondi. 

Joseph Hitt, of Stapa«fbrd, in the county o^ Essdr, 
Calico Printer ; for a meliiodof producing fast greens 
on cotton, and various otl^er articles. Dated Febrtfary il^ 
IS09. Specification to be enrdled within one month. 
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No. LXXXIV. SECOND SERIES. . May l«w. 

Specificatmi of the Patent granted to Edwakd Steers, 
of the Inner Temple^ Esquire ; for a new Methtfd^ 
directed b^ Machinery^ of using tht ScreWy by ^kieh 
its mechanical Power or its Motion is increased. 

Dated March 1, IS09* 
With a PUte. 

X O all to whom these presents shall come, &^ 
Now KNOW YE, that in compliance with the said j^r'dviso, 
I the said Edward Steers do hereby declare the follow- 
ing to be a description of my invention 6f a Qewmia#> 
thodj directed by machinery, of using the'screWj vwr. 
The ilew method of applying the mechanical powef of 
the screw is, in the first place, by the screw »hd itut 
being made to revolve together either in the same or in 
a contrary direction. If they tiirh in thie samd'dh'ectioh,, 
the one somewhat faster than the other, On ihtri^ase- 6f 
po^er h obtained ; if iti a contrary Sirdctibn, tliWe i* m 
itict^as^ of itiotion produced! Ill the secohd'pltfifeV ^^ 
Vol. XIV.--SECOKD Series. A a a . new 
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new method is, by two screws, placed opposite to each 
other, revolting together in the same circular direction, 
or in a contrary direction, their nuts being fixed ; or, in 
the third place, by their nuts revolving together, the 
screws being fixed. 

The machinery necessary to direct the 6penSQiiG^ 
this new method, must be such as will turn the icrew 
and nut,' or the two screws or their puts, one qtdi^er 
tUan the other, in the same direction, or ^ch ^ .will 
turn them in a contrary direction. There are vig^iis 
modes of producing , these effects, which an or$]j 
, knowledge of m^hanicks will suggest. One mod 
following description and the annexed drawing witi 
plain. 

The wheels A and B, fixed upon the nut A and screw 
B (Plate XIV. Figs. 1 and 2,) are of the same diameter, 
but the wheel A has one tooth more tlmn the wheel B ; 
they are .turned by the same pinion C. Now, suppose 
the wheel A to have 101 teeth and the wheel B IQO 
teeth, then, when the wheel A has made one revolution, 
the wheel B will'have made one revolution and the one-* 

hundredth part of another, conseijuently the screw will 

•i ' - ■ ■ ■ 

have risen one-hundredth part of the distance betweeji 
two of its. threads, and the increase of power obtained 
by this new method will be in the proportion of lOOlo 1. 
jMow suppose there be another screw D and nut E re- 
volving.round a pin ia«lb£l. centre c^.l^ie^tq^rBart of 
the screw B, and suppose to the nut E be fixed a wheel 
having 102 teeth, andiJto .the. screw D awheel having 
lOl^eeth, then, when they are tiirned round by the 
samerpinion, as soon as the nut E has made one revolu« 
' tion, the screw D will have made one revolutioa and thd 
one-hundred and first part of another revolution, by 

whioh 
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which operation the nut E will be lowered the one hun- 
dred and first part of the distance between two of the 
threads of the screw. The turning bf the two first-men- 
tioned wheels then has the eifect of raising the nut E ' 
the one^hundredth part, and the turning of the two last« 
mentioned wheels the effect of lowering the nul E the * 
one hundred and first part of the distance between two 
(tf the threads of the screw ; consequently, when the wheela. 
are turped all together once round by the same pinion, 
the effqct will be that of raising the end F the ten thousand 
one-hundredth part of the distance between two of the 
threads of the screw, and the increase of power obtained 
by this new method will be in the proportion of ten 
thousand one hundred to one. The two wheals in the 
small frame G, which is attached to the large one by 
hinges, are to be used when it is required to produce 
an incrc^e of velocity : for this purpose the pinion C 
must be raised upon its axis, so as to be disengaged 
from the wheel A, and the wheels in the small frame 
must be brought in contact with the pinion C and wheel 
A, (see Figs. 1 and 3,) so that the pinion C may turn the 
upper wheel in the small frame, and the lower wheel in 
the small frame turn the wheel A : the effect will be, 
that of turning the wheels A and B in contrary direc* 
tions ; the screw and nut will move in opposition to each 
Qther, aCnd the end F will rise by this new metl^od with 
increased velocity. 

Fig. 4 represents two screws, with their nuts placed 
opposite to each other. Now suppose the screws to be 
turned by machinery similar to that already described, 
their nuts being fixed, then, if they be turned in the 
same circular direction, one screw will advance and the 
^ther recede ; or if the screws be fixed, and the ma- 

A a a « cbinerf 
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^^M^fiT3f applied tQ the nute, theo. one out wiU advance 
and the other recede ; but, as the motion of one will be 
quicker than t^t of the other, they vaVi gradually ap- 
proach, and there iviU be an increase of power prooured, 
as was e^pIf^Dcd wh>cn the screw and nut were supposed 
to revolve together, ' 
' In witness v^hereoi^ ^c. 
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Specification qf the Pat^t granted to JospiPH Akthony 

Berrollas, of Denmnrk'Streetj in the Parish of Saint 

Giles in, the Fields^ in tlye Qmntt/ of lUiddlesex^ Watch^ 

maker; for a Method of making infallible repeating 

Watches, 

Dated October 31,1 808. 

With Engravings. 

X O. all ^ whom- the^e presents shall come, &c, 
^OW KNOW YE, that in compliance with the said proviso, 
1, the said Anthony Berrollas do hereby declare that the 
nature of my said invention, and the manner in which 
the same is to be perforiped, are particularly describe4 
and ascertained as follows ; with reference to the plates, 
figures, and drawings numbered I and 2 in- the margin 
of these presents, and the letters therein mentioned and 
thereto affixed, and which are given in order, the more 
folly to explain and disclose the nature of my said hi- 
yention ; that is to say : 

First* The outside of the watch resembles commoQ 
XS'tched^ except the pendant T, (Plate XV. Fig. 1) which is 
mounted yitb a button, consisting of two parts, C and X j 
the lower one X does does not jnove, and the upper one C, 
having an endless screw annexed to it, turns round and 
comes out tg the extent of fouf turns, and is cut in (bur 

anci 
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tarns and a halt Th^e iipper p^rt of this button C, bepg 
tiip»ieci to tbe rigUt> screws off from ibe lowqr part X,. 
jind opewtiiig upon t]^ bour rack A can be continued 
to be unscrewed until it ba» stru<?k the bour wbicb the, 
b^nd indicates^ Mrben it cannot be fuctber unscrewed, 
Tbe samQ past C, being afterwards screwed to tlie left 
to bring it back agnin to join tbe lowet fixed pi^-t X,. ' 
operates upo^ tbe quarter rack B, and quarters are: 
^ruck iii tbe same m&nner as tbe bour^ until the patt ' 
C is compl€ite|y joined to the part X The piec^ W 
draws piece, B back to its fermer Nation* 

Secondly. The movenient of this watch is the aame as 

that o| a common watch that is not a.»epeater, see %♦ S^ - 

No. 1, Tbe wbeeUworks are of tbe same height, which. 

is oot the case with, common repea,ters, ui which the. 

operation of striking being occasioned by a work in tha: 

jnovement composed^ of five wheels, five pinions, and ». 

barrel and main spring, necessarily cause tb^ movement 

wheels to be smaller, and this injures the solidity of the 

work, and augments tbe labour. The sort of esoape^ 

pient to be used is optional The hammer whickstrikes. 

tbe hours and. quarters is the gnly additional piece whichj 

is' in the, frame of the movement, a:nd which, distiut.. 

guisbes the infallible repeating walcb from a.commao! 

watch jiot a repeater. 

Thirdly. The. motion is composed of three principali 
prts, the first, A, No, 2, contains the hour rack; tW 
second, B, the quarter rack ; the third, C, the pendaiH 
jmd endless. screw, Tbe piece C turning on itself iar 
mskuner pointed out No. 1, ascends perpendiculariyi ao^' 
is kept iuthat perpe«jdicular direction by: the piece E» 
which performs two objects, for the interior of itiftmne 
Ibe catch. work of the sprew, whilst th? e^cterior^iaj fuml 

by 
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by {wo screws on the pillar plate, aiid when the piece 
C is turned, acts upon the piece A, and gives it a cir- 
mdar motion, firat by means of tfie piece IKD, whose" 
interior part is caught in the notdi at the extremity of 
the piece C, while the ^xterio^r part of it is cailght in 
^e piece, A ; secondly, by the piece' F^ which holds the 
pi^e D D in a groove ; thirdly, by the piece G which- 
is fixed to the pillar plate with three screws, and under 
which the piece A is fixed by means of a pivot on which 
it moves. The piece A being thus moved, catches, by 
means of twelve teeth cut in its interior part, the piece 
H, which puts in action the bamilfier Q (see the print, ' 
No., l.)? which strikes on the piece B, which is a bell 
spring fixed by two screws to the extremity of the pillar 
ji$xe. The piece A passes under the piece K^ which is ^ 
a brass bar with two screws to keep piece A from 
rising. In order to give a free and steady motion to the 
piece A it is operated upon by a pivot which is fastened 
. to a spring U placed in the inside of the pillar plate, 
and which pivot, pas^ng through a hole in the pillar ' 
plate, causes a steady friction under the teeth of the 
piece A. The piece A is regulated by the ^iece M^ 
which is the same as the star and hour snail in common 
repeaters, and performs the same functions. The click 
of the star N and the spring of O communicate in the 
same manner as in common repeaters. The piece M 
opierates oh the piece A by means of the piece V fixed 
by a screw in the piece A, and thus moves the rack in 
the piece A forward as the hour snail moves forwaiti. 
The quarter piece B which is fixed on a pivot &11& on 
the piece P, and is brought into its place again by tlie 
piece A, by an easy friction, the design of which is to 
draw back the piece B wbeu the piece C is turned from 

right 
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xight to. left, md to bri^g: it back upon the rkiAg q{ tbe ' 
quarters piece J, when it is turned from left to right to 
obtain the quarter^. It is forced upon th$ snail c^ -the 
quarters by the. spring; L fixed on the pillar plate. 
At the same time tbat.the piece B is brought backon^ 
the piece* J, it communiciates by a^top wkh the sntdl pf 
thp quarter piece P nduch snail, is the same as in common 
repeaters. The piece J and the piece H lupe kept in 
their respective places by two fixed springs, viz. that of- 
the piece H upon the plates, and that of the piece J on 
the piece K. The pieces J and H are on the same 
.pivot, which forms at the same time the arbor of the 
hammer. .They obey the motion of the piece C as de- 
scribed above. 

And in order the better to elucidate the nature and ' 
superior utility of my said invention, I do make the fbl- 
« lowing observations, that is to say : 

Observation the first The old repeaters contain dye 
wheels more than the common watches, besides five 
pinions and a barrel and main spring, which are all ne- * 
cessary to put in action the motion ; they also have two 
. hampiers to distinguish the hours from the quartern. 
Whereas, the new repeater is composed of the common " 
plain movement and wheel-work, with the addition 
only of a hammer, which is placed in an insulated situa- 
tion, having no communication whatever with the wheel- 
work. 

Observation the seconds The old motions being «o very . 
complex, are in their nature liable to be put of order 
ftoxsi the slightest cause,*because the chain of the motion 
>vhlch wiiYds the main spring of the repeating woxk is 
e^ily broken by means of the pressure, its very struc- 
ture, and its attendant friction, and Igstly, because the 

action 
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iciioil oi it depends tipon tBe main sprhig and wfaeel'^ 
«kh4^ the Ittiter of ^hieh is apt t6 ^e disordei^, and 
the former snaps^ and breaks of itself. Whereas the 
new motion acts in ic^lf, and baa no dej^ndance on 
uriied-wodr^ or any other piece that is subject to b# 
broken ; an endless scr^w aets the two chief paicts in 
notion which prodocee the effect £^f striking the hoar^^ 
SEod the quarters^ and all the other pieces are designed 
only as collateral suppoit to tlie two principad ones. 

Observation the third. From these observatiojiis^ the 
simplicity of consti(^ction in the new repeater, is 
evident) and of coarse a great dimination of useless ex- 
pense to the manufacturer. And I do hereby declare 
that my said improvements are capable of being appiied 
in ayariety of other forms agreeably ta these presents, 
wfai(& will readily occur to any competent workman who 
shall have perused the same. 

In witness whereof, ,&c. 
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Specification of the Patent grant cd to John Brown, of the 
Parish qf Saint Andrew Hubbard^ in the City of, Lon^ 
don. Stationer ; for Improvements in tUe Construction 
cf a Prtss for Printing Books and other Articles, part 
if which may be applied to Presses notd in common use. 

Dated June 2, 1807. 



T. 



With a Plate. 



O all to whom these presents shall eome, &c. 
KbWKNdw YE, that in compliance with the «aid proviso, 
I the said John Brown do hereby declare that my said 
ttateotionr is d^cribed in the drawings and description 
(b^ieof hereunto annexed. 
Ih witness whereof, &c. • 

Fig. 



Patent for an mprmfed. Priming, Ptets^ 3^ 

A, Fig. 1, (Plate XVI.) is a press made of cast' 
jfrdn, ' (or any other fit uiaterial,) which is cast wiA B, 
in one body.' C is a bed made of cast iron, or any 
other proper material, which must be faced- true, for 
the types to lay on, as at I, fig. 2. D is the.foHower, 
which gives the pressure on the types, and |s fixed to 
the screw, E is a guide for the screw, with a hole 
in it to receive the -blank part of the screw, being 
screwed or otherwise fastened to the side erf the press. 
F is a bevil wheel and pinion, with a handle to give 
motion to the same fixed on a spindle or shaft, on the 
top of which, G is a rigger,' sheve, or cyKnder, :with 
a catch or clutch to throw it out of geer when re- . 
quired : the rigger being fixed on a round axis, the 
clutch on a square, and the rope fixed to a lever on the 
screw. H the rope kecHtig, or winding found the • 
rigger, sheve, or cylinder, after the pressure is given, . 
strikes out the catch, and Jets ihe screw revolve back on 
the round axis by means of weight or spring. > I^ Fig. 2, 
is a cast iron bed or platform^ being faced true. fori the 
type to lay on : this cast iron bed slides out below the : 
roller or cylinder, K ; which roller or xjylinder re- 
volves round, and feeds the types with ink. . This roller 
or <:yliiider is covered with flannel, or any other proper 
elastic substance, and then is covered with parchment or 
vellum, or other proper materials, to prevent the ink 
from soaking too far in, and likewise to give it a spring, 
add afterwards is covered with superfine woollen dptb, 
(or any other fit material,) additionally sheared if re- 
qmred, for the purpose of receiving the ink to supply v 
the typ^s. L is a large barrel or cylinder, and iilsq 
a small barrel or cylinder. The large bvr«l or cylin^ 
V0i;,'XIV.— Second Sekies. B b b de? 
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4€r having feceiv^ ibe itik frota a trough^ M, im- 
4e9meatii it, the small barrel or cylinder toV^, on the / ; 
largpej»arrel or eyKndeup^ and difttributes or spf^ads oiu /■ 
4ie i?^ on tbe. foce of the large barrel| L ^ (^ it may 
\fe necetstfryy with the smfi.!! barrel or' cylinfler^ qc» , <' 
eoiltoQaUy to;uae a brush to distribute tbe ink, o^ lay the / '- 
ink on the . large barrel. The large barrel or cyfindet / .' 
feeds tlua barrel or cylinder K with in]^, and tn^ bar- j 
rel or cylinder K revolves roUnd and fed^\>.the ^ 
types by the motion or movement of the t^ibdle^j > 
which moves the bed T. N is a platform on ^ Which; | 
the types are laid, and tbe platform or types sltdjp. ia.< ; 
and out under the screw by turning the handle and spin-* / 
die P, Fig. Sy which gives motion to the larger ^nd / 
smaU barrek of cylinders L, and also^ to K, ^l^ck 
feeds the tjrpes with iiik. O is a platform for a Ib^sO 
moveable frisket ; whfch firisket is connected with, f^d 
slides in and out at the endis oF the iron bed, D, ii^r 
the purpose of conveying the pap^r over the, ^ypdii* 
P, Fig. 3/ is a spindle and a handle for moving di^ 
bed ly with the types thereon ; which handle and 
spindle give motion, by means of a. strap, or any 
^ther cooMmest thing, to the barrels or cylinders 
K and L. ^ ' ; 

I also apply the barrels or cylinders K L (being , my 
principal improvement,) to presses now in commos^ 
use, by means of a fly-wheel and traddle, which give 
motion to the two barrels or cylinders L, and ^Htti'^ 
bute the ink which is reserved by. the barrel or cylin^ 
der K, as above specifiedr and which barret of cj{{k)4er 
may be rolled o^r the types, to feed tiliem. with ioki 
either by tbe motion of the hand or fly-wheel,/ or ift 
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various ways, well Understood by every eeiiq>etent work* 
man. 

My first improvement is on the press ; my^tecend in* 
prOv^ement consists in my vising barrels or igrlinders for 
feeding the types with ink ; and my third improvement 
consists in the k>ose friisket, and the mode of using it. 

i> ■i. j iii ■■■ ■ ■ . ^ J . * ' V I ■ _ ■ ! ^ * ■ _ I ■ W . » ■ I I - n 

A Treatise on tlic Diseases of Sheep ; drawn tip from 
original Communications presented to the Highland 
Society of Scotland. n 

By ANDaEw Duncan, Jun, M.D. F.R.S.E. and A\L.SX. 

• > 

(Concluded from page 358.) 

Pjt£VENTJF£S.—The mo§t deadly lands have be- 
come eomparatively sound, by proper draiiiing. After 
this operation, many parts of a farm, whiclr o^ily pro* 
duced spirits and coarse grass, will soon become covered 
with the finest verdure. Wherever it is praeticarfile to 
draw off great bodies of water at once, the method of 
the celebrated Mr. Elkington, of Warwickshire, should 
be adopted ; but in general the small sheep drain, as it 
is called, is preferred, sloping gently across the decli^ 
vitie^ of the wet soils. This, when properly executed, 
Mver fails to be of great advantage; and it is not expen-* 
aive, as it may be executed for a penny every six yards. 
To preserve the small sheep-draia from destruction, 
it becomes necessary to destroy the moles. They are 
very pernicious in sheep pasture, and work much in wet 
^ well as in dry laud/ Particularly where it is drained, 
they destroy much of the best grass. From the lower 
Hides of tbe'drains they cut passages to the, surface of the 
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waAf .b]r..whi(di the wuter esoapesy vdiile the molO'hilU 
beipg washed* over the surface^ act a^^ manure in raifiing 
tath. .. Thft limns tfasofiselves in time get choaked, and 
peffeccly useless. The moles must therefore be de- 
stroyed^ which experiemced ; moIe*catchers will do at so 
Uiany shillings per hundred acres. LandlcMrds and te« 
nants are equally interested in these improvements, and 
should go hand in Hand in them. Thus, when Archibald 
Irwin took the once rotting farm of Overdumfiddling 
from his Grace the Duke of Buccleugh, he engaged to 
drain out the rot, provided his Grace would extirpate 
the nioles, and it is now a.s sound a farm as any in diie 
<^untry. 

Low and hollow lands are often unnecessarily flooded 
where waters and rivulets run in a winding and crooked 
direction, occupying pejrhaps ten times mor£ space tkm 
they ought to do, Hfeaps of sand also <Soll^ct in various 
.^rts of tfadir ohannel, which accumulate until they force 
the MBJtgfto take i, new course, and on every iticre^ to 
overflow the banks^ covering the neighbouring flats with 
sand, ^n>ud^ &c. In such circumstances, the channel 
6f the rivulet should be deepened, and made! as straigkt 
as possible. U}K)n: certain parts of the low^ lying lands, 
where the descent for the, water is vety gentle, and Jit^ 
tie more ttmn perceptible, and where a flood is sur© to 
overflow the banks^ what are called ^^d^r/ rfj^^^^ ought to 
be raised. These dykes may be made of turf^ two and a 
half or tliree feet high, and a few yards biick ^ftom the 
banks of the stream, for the purpose of liiore efleetu|dly 
preventing the waters from overflowing the adjacent ilats. 
By this ttieatis a flood wo^ld have its bed sufficiently len* 
l#rged, and would also in it? course be confined to its 

'• proper 
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pto^v channel. ' l^me sttiall annHial repairs,^ which the 
she{^erd» dietnseWeS' might • e?f acute W thek leisure, 
wmild bi^ sufficient td keep these dyVes'jn order. * 

Tkeie arecir^hiBOstances, however,' in which draining 
k pcejiiidicisiL' *^ But I must here make a clistinbtiori/* 
says Mr. Seattle. ** If the sarfiicie is gteen, either ^bg, 
Cff soffekff, draining is a principal prereht^ve ; but if thfe^ 
siii&ce is black, that is, either p^at, tndss, or flbw, it 
must ifot be attempted, *^as I have found by ei^pericnde it 
dees much harm. For there issoipething. strange iu'the 
Biiittre of. moss grottod ; the more tvater that stagnates • 
up<Ki it the more food for sheep it produces, ai)d it ne« 
ver win produce any thing that, has the smali^t t^n* 
dency to. introduce the rot ; for as it produces no grfids, 
it cam- produce no tatb, tut only mp^, ling, and deer- 
hair ; which are not only firm sound food, but by com- 
ing *50 early (for the ling will draw in the middle of 
FebAiary^ if Ae weather is fresh) in early Springs, WiH 
raise Highland .sheep, .that havei plenty of them, to 
order, Superior to sheep that feed in lower grassy lands; 
an<l/as sheep pull them up by the^roots, they get more 
benefit from the clean white roots than from the stems. . 
These ^11 flourish most, in watery ^ iand if -you drain moss . 
ground^ when you have it completely dry, it will be 
coflifdetely useless, as it will produce nothing at alL^' 

On itiauy rough boggy grounds a mixed ' stock- of 
abe^ and black cattle are pastured promiscuously, the 
latter af&rding some profit, .but the former proving of 
l^tt^e valiie. 

The periiicipus effects of nolt-tath have already l3ceil 
ti|<»iltioned. The remedy is obvious. Avoid pasturing 
ipciv^f and mocei specially horses^ among your sb€^. 
i^. I hs^e fouiid by experience," says Mr. Beattie, *' tihtat 

far 
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hx more grounds^ if ptoperly druped, mA kefpt clear of 
h<K»es and bUck cattle, will ke^p a scMmd ttock of s&e^ 
than is getuBtdHy imagined ; for altbeiagk marqr people 
kave tried the experiment^ and faifed* the reason leems 
to be> that they have never given it a feir triaS. Gnxind 
tbftt has been broken up with the feet of block cattle, 
aiid tainted with their dung, wiH, like Hmd that his been 
brokmi up for cropping, require five, and aoinetittiea 
9even years^ to come fairly round ; and though you ikee 
it of tiie nolt, so long as it has not regained a aoEnad 
sar&ce, and whibt you observe the grass of a blacfcei 
colouTy you may be certain that the effects of itbe nolu 
tadi ace aot exhausted, and the sheep will do ItttSe bet-i 
%eT thaa when the black cattle were among them: When 
fanners observe this, they think it folly to lose the pro^' 
fits of their black cattle, and the sheep no better/ aad 
they bring the black cattle among them again ; wfaeseas,^ 
if th^ would persevere, although with some loss for a 
iriiile, I think that in the end tiiey would generally 
succeed." 

The importance of excluding horses from a sfaeeg-« 
widk is also strongly stated by Mr, Latdlaw.^ — ^< Great 
praise is dne to his Grace the Duke of Bucclengh, oq 
this account, as well as for his o&er attempts to totrD- 
duce a spirit of improvement into this part of the coun< 
try. By exj^ress stipulation with his*tenantS) he obliged 
tihem to build a park for keeping such horses as were off 
work. Nor can this be deemed an arbitrary reguhtion 
of his Grace, for the generality of mankind, eapeciaHy 
those whose* improvements are in their lofiuicy, wte so , 
bliiidly devoted to presetit pro6t, 4hat nothing less than 
express stipulations will do ; and when it b coaaideied^' 
thAt, after all» h» Grace^s lands are imich below wbM 

public 



On the J^iseam ^ She^. 



3)5 



pubUe ofiets mndd rmc Aem to, he may be s^ to lay 
all d^ inpirf^jrenwilfli out c^ his own pocd&ft I ha^ire 
wi^essed the heneficial effects of liie above to beal«* 
ready considerably'* 

When sprit lool^ ^if it would lie down it shojild 
be x&cyfii\f ai|d then the. surface, being exposed to sun 
and air, wik prodnce no unwholesooie food. Spots of 
rauli: soft.gra^s ought also either to be mown for hay in ' 
July, or eaten closely down at two seasons, vifs. in Spring 
by the ewes and lambs, and again early in hanrest by 
the young sheep. 

<< If there he waiter meadows on the farm,*' isays Mn 
Singers, ^' and the sheep be suspected of danger gf 
rotting, the meadow ought to be inclosed, which places 
them at the farxher^s. command. In Spring he may 
freely pastu^re his, meadows ; if he incline to do so, they 
/ will greatly improve his ewes and wejak lambs. But he 
must on no account water the meadow after the hay 
crop, for sheep feed. The main feeders and drains . 
should be so laid out as to dry the meadows perfecjdy, at 
pleasure, whi^h renders them even safer than ii^ their 
ni^ural. state of haugh, bog, or springs; and by inclo^ 
sure, and .due precautions, the wat^ meadows in Eng- 
land are of the first importance for the sheep, without 
aay danger being, incurned. This system is also begin-* 
ning, to .find its way i^ito Scotland, without oceasioning 
ai^.losses by laptting," '- ■ • ' 

i^,\ poisuoi^t^.a sheep farm which tnay have been 
unarai^ly bcoiuan iup for cropping, should he inclosed 
uni^l it is agauio^^n^eced with wholesome grass. 

The adiTanii^s of Ught^'Stocking are almost incakiL^ 
la^e^;it jie^ttboff tb&-jx>t, and strengthens and imptxares 
the4wh,/«)hii(ih| thongb fewer, in number, is het^^ |i| 
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qaafity, and greater.' in vaflai) ; ' and eveii 'if sbeep m 
good eondittcn ^duld be aitected by the tot^ they may 
be disposed of in an early stage^ with little or no loss ^ 
but lean sheep when rotten are useless* 

When sheep are in danger of being compelied by 
hunger to eat unwholesome food, keep jdenty of meat 
among their feet, and in a storm either retneve them to 
siome lower pasture, or give tliem plenty of turnips 
or hay. On many sheep farms, ii^deed, it would 
be difficult to raise a sufHcient supply of turnips; but 
lands that rot sheep, especially since ii;rigation has been 
introduced, will always produee hay enough. In die 
same manner, when the Winter aud Spring are danger- 
ously moist, let the sheep have accesd tft a stock of 
good sown grass hay, or to hay of dry leys, or any other 
well-made hay, of a fine pile, once a day, or towards 
the afternoon or evening. The small pickings they take 
of this hay are useful to correct the danger arisiog from 
excess of fluid. 

If the store-master has salt marshes at command, b^ 
considers his sheep safe ; or suspected sheep may be al- - 
lowed to pasture along the shores of the sea, and. to eat 
the grass impregnated with salt by the tides or spray, or . 
the' sea-weeds which they pick up withhi flood'-tide 
mark. When there is no access to salt marshes or tke 
fiea shore, the suspected sheep may be removed into ' 
clean dry walks, where heath grows on a gravelly soii^ 
atid is in a proper state* for eating. As aged sheep run 
/tii'e chief risk from this disease^ and young idieep are in 
damger from sickness, at the sanie time, Mr. Singeis 
advises to transfer the aged sheep to cli&an heath, and 
Ae y<>ung to bent grass, atthe saane season, or^rathei^ 
M give each the ratige of the whole ft^rm as tkey indioe^ 
*'- ^^ oqly 
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oaly taking care to remoyie each ' kind^ fyxbi the plt^ce 
suspected for inducing its particular di^ease^ at the crl> 
tical period. ^ 

^^ Although artificial grasses/! says Mn Singers^ ^^ in 
sheep walks^ can never bear any considerable propor** 
tiou to that natural pasture on which the flocks must 
depend^ yet it ought not to eteape our notice, that the 
farmer who dreads the rot may do some good by sowing 
out his fields -with a mixture of such grasses as are con-^ 
sidered good to prevent that disease, mixed with the 
ordinary pasture seeds. And when these grasses are in 
a proper state for pasturing, he may select any sus« 
pected animals, and admit them. For this purpose I 
recommend the following seeds, viz. 

'Mst. Ryegrassi Lolium perenne. It is an early grass, 
and one of < the soundest and most profitable for sheep 
and horses that has yet beea cultivated. It also admits. 
And even requires, to be close eaten down, and that fre« 
quently. The fibre is strong, and the grass nourishing 
at the same time. For pasture, the farmer must avoid 
the annual seed ; although, fpr a single crop of hay, the 
annual seed is best, and yields the heaviest crop. No«> 
thing but ignorance of the qualities or management of 
rye-grass, could induce any farmer to depreciate it. Let 
it be regularly and closely eaten down, and it does not 
ran to seed ; or, if cut into hay, let it be mown ia the 
flower, and no hay is more nourishing. 

<^ 2d. Rib-grass, PlafUago lanceolaia. Att excellent 
sheep-pasture, strictly perennial, and enduring a greet 
deal of eating throughout the season. It is a natural 
plant on dry sound walks, and of use to thicken the pile 
jpf rye grass, and vary the pasture^ 
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*' 3d. Wi»te trefoil, Datch clover, Trifolium repens. 
This kuaiblo but street plant delights in a dry sound 
fie^d, properly cleaned and limed ; and it is itself the de* 
li^t of sheep^ A mixture of it, and of the two former 
fiteds, constitutes one of the best sheep pastures that 
can be formed by the industry of man. This species of 
clover is also perennial, and enriches instead of robbing 
^the soil. I have generally noticed this to be the most 
d»undant pknt .in sound, rich, improved pastures ; but 
have seldom seen it in lands remarked . for inducing the 
rot among sheep. 

- ." These valuable seeds being provided, the following 
may bemixed along with them in any convenient pro- 
. portion, chiefly as medicinal for the rot, viz. 
, ** 4tk The seeds of Millefoil, Yarrow, Achillea miUe- 
. -I fdium ; ^ 

Field mint, Mentha arvensis; 
Scottish parsley yLigusticum Scot- 
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ticmrt; 

Fool's parsley, Aethusa cr/napium; 
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luid, in .general, those of every astringent and aromatic 
plant that can conveniently be procured, including 
crises, thyme, &c% 

^^ A small mixture of such seeds as these may with- 
out . much difficulty or expense be obtained, and must 
te of use to the sheep, when sprinkled, as convenience 
admits, in their pasture fields. 

^i 5tb« A number of valuable plants are found to rise 
^[>ontanfiously in our soundest sheep walks ; yet most of 
.them, if desirable, may also be propagated by seed. 
^he plai&ls of Millefoil, above mentioned, are often 
very abundant naturally ; and sdso those of Broom, Sp0r>-^ 
^ - ' Hum 
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Hum scapariunif Whins^ or Gorse, UIcj: EurQp^BU$ i - 
Sheep sorrel, Rumex acttoseUa; and Junipersi On f^. 
farm liable to the rot^ a park of old grass, intermixed 
with these and other astringent or aromaitic plants, ao*. 
ceptable to sheep, might prove a valuable acquisition t^; 
the farmer, by furnishing a proper receptacle for a Um: 
sheep under suspicion of this distemper. 

^' Let it be observed, among the last bints suggestied 
for the purpose of curing or preventing the rot, tfaitli- 
barks are considered exceedingly good, for cdunteract** 
ing this disease, chiefly those of the oak, elm, and sal«4 
low. But it cannot be recommended to Qrdmit sheep' 
into plantations of young trees. A safer ' afid readine 
method may be, to cut off some brp&ches of oiJk, ehn'^ 
sallow, pines, and other trees, and t9 ihrgivr them im - 
mediately into the sheep's inclo|ur<&, where diseas^ 
animals have been confined. They will readily ftJil \A 
work and brouze on some of then), directed by natiir«i^ 
if they be of service to them ; for sheep frequently do 
eat the barks and branches of these and other trea$# 
when they have liberty to resort to them, while youngs 
and within reach.'* 

Shelter in winter is almost as necessary as food ; and 
the want of it is often productive of bad consequences, 
by impairing the strength and vigour of the sheep; 
Stone rounds, or small iuclosures capable of holding tea 
' or fifteen score of sheep, and about si& feet high, secoi 
best for them in the sea$oa of storm and distress. Wails 
also built in the form of an H or X, or of a semicircle, 
are r^narkably xiseful for preserving them from the vio* 
lence of boisterous rainy weather, or the chillness of dry 
cold vHfids^ and 'upon extensive £srms^ small planta- 
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tianft upon different comers of them might prove highly 
beneficial. In placing the means of shelter and retreat 
in bad weather^ care shoidd be taken to have them upon 
ftnitable parts of a farm^ where they may be at mode- 
rate distance^ easy and convenient for the different hir- 
ttels^ each of which should have its own round, as near 
its pasture as possible. They should always be built in 
low situations, protected from the wind, and, if possible, 
where two waters or rivulets meet. Without such pro- 
tection^ the sheep must stand exposed all the time, or 
be driven a mile or two, by the violence of the storm. 
The uniform soundness of pet sheep is undoubtedly 
owing as much to their protection in winter as to the 
food which they eat. 

On all soft grounds stocks should be kept young, for 
by eating great ballyfuUs of soft grass sheep break down 
In their bodies, and fail much sooner than when fed 
Upon hard sound land. * When their constitution begins 
to failj even their accustomed food will not support 
them ; and besides, their teeth get so wide, that they 
c^noteat fine grass, and are obliged to take to the tatb, 
which subjects them to rot. 

It is scarcely necessary to obsecve, that every thing 
which tends to debilitate sheep, or hurt their constitu- 
tip% should be carefully guarded against They should 
be dealt with as gently as possible, and never severely 
ctogg^^ The lambs should be weaned as early as pos* 
Bible> and the ewes never milked on any account Gim- 
mers^ if too long suckled, are 3ure to rot, and go wrong 
the following springs when they are finishing their third 
year. 

In short, as Mr. Bryden justly, observes, Ifae best 
jne^s of preventlDg rpt^ is to keep ^ep at all times at 

#ieg«te 
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a regular maintenance, and neither give occasion nor 
opportunity for a sudden decay. 

Cure, — As soon as there is any appearance of the rot, 
such food as they delight in should be offered to them, 
and their appetite excited by a little gentle exercise. 
As long as their bellies are light, a bite of broom, hea- 
ther, or sea-marsh twice a day, will in general recruit 
them. Salt is a known antidote in this disease. Sheep 
are also naturally fond of salt, when they have free ac- 
cess to it. They have been known to run to salt in 
wooden buckets, and to lick the salt bags hung up in 
their folds ; to eat salted hay, and to drink out of cis« 
terns having salt in solution among the water. On a 
small scale, it may even be given in water by the hand, 
^nd poured down their throats* Of all medicines, it is 
the safest and most effectual against this distemper. 

With respect to the cure of it by medicines, little can 
be said with certainty. The leaves of elecampane, colts- 
foot, honey, plantain, foxglove, &c. have all beisn re- 
pommended, but undeservedly, except the foxglove, 
which seemed to Mr. Stevenson to arrest materially the 
progress of the disease in those cases in which it was 
tried. A handful of the leaves was boiled in a Scotch 
pint of water until it was reduced to three mutchkins, 
and of this decoction two tea spoonfuls were given three 
times a day, with a little molasses and water. 

The following receipt has been recommended as very 
efficacious. Steep four pounds of antimony in two gal- 
lons of ale^ for a week, and give the sheep a cupful of 
it night and morning. 
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On Marly Chalky and Clay. 
By the Rev, James Willis, of Sopley^ Ringwoody Hants. 

{Concluded from Page 319.) 

J. HE failure of the before-mentioned crop he attributes 
solely to the neglect of giving the land a winter's fallow, 
trhereby the opportunity was lost of getting the field 
sufficiently light and dean, so as to do credit to the 
system of marling. The farmer was rather aware of the 
consequences ; but it arose, partly for want of time 
to fellow the ground, and partly with a view of satis- 
fying himself and others, as to the absolute necessity of 
perfectly fitting your soil for the reception of marl. 
These experiments, although expensive to the indi-» 
vidual, have their use ; the inferiority of a crop for on^ 
year, on ten acres, will not sink very deep in the 
pocket of a wealthy farmer ; and the failure in the pro- 
cess will convince the most positive, that the best and 
safest way is attentively to pursue that form or mode of 
cultivation, which profit and practice have fully proved 
to be the most efficient to the cultivator, and conse- 
quendy no less to the nation at large. 

On ChalL 

As I before observed, Mr. Whicher has not only 
marled once, but chalked twice,, some parts of his farm, 
which time and experience alone convinced him was 
proper to be. done. In the year 1804 he took a small 
estate into his hands, sadly neglected, and overrun with 
charlock and corn marygold, in a degree not easily de- 
scribed : the land naturally good, a sandy loam, one 
foot deep to a gjtavelly bottom. As the staple viras pro- 
mising. 
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mising^ it deserved his earnest attention ; and as he had 
tried the chalk system of improvement with success on 
his large farm, he despaired not of renovating this ex- 
hausted farm in a few years to the extent pf his wishes, 
by adopting the same method of improvement The 
first step taken was to plough up a field of sixteen acre^ 
from a grass lay, the first week in October 1 804 ; fifteen 
cart-loads of manure from the stable-yard were put on 
^ach acre, the usual dressings, preparatory to a wheat 
crop, which was the SOth of October sown. The first 
frost after Christmas he carried on the young wheat, 
chalk, in quantity four waggon loads per acre. To pre- 
vent the wheat receiving an injury from the pressure of 
a full waggon load, the chalk was put in a light cart, 
and spread with a shovel, so as to cover the crop ds even 
as possible. When the frost has separated it completely, 
the first dry day in March, to harrow it into the growing 
crop, is indispensably necessai'y, and the following rains 
wash it into the soil most cordially. Nothing but rolling 
and weeding were done after. At harvest, tl>e return of 
wheat seven sacks jo^r acre, and the land at the Michael- 
mas preceding, considering the state it was in, may be 
thought to be worth 5s, per acre ; but the field, if we 
jttdge from the produce, in twelve months was worth 
%0s, per acre. A wonderful effect certainly took place 
in the nature of this field by chalking. Charlock, and 
particularly the corn marygold, disappeared, which eat 
up the substance of the land entirely, so that previous 
to this operation the field would not return the seed 
AQwn. 

» 

.. I must observe that wheat as well as barley, after 
chalking, yields a grain perfectly bright and clean, and 
of a greatei^ wei^t ; i^nd they command the best priced 
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at the market^ for the special purposes of seed corti« 
This fields after the wheat was followed for the winter, 
was ploughed twice in the spring, in April sown to bar-* 
ley. The crop was remarkably stout, and produced five 
quarters per acre. Rye grass and broad clover, as is 
customary in this vale, was harrowed into the land with 
the barley, which also has returned a most abundant 
crop. 

If we calculate the value of the three years produce 
from this field, the wheat at 20/. a load, the barley 
at 305. per quarter, and the rye grass a ton per acre^ 
4/. per load, the amount will be little short of the fee 
simple of the field, taken at thirty yeai's purchase. This 
land previous to chalking could not more than liquidate 
the rent and taxes, as indeed was the case, for the far< 
mer that occupied it before Mr. Whicher absolutely 
starved himself, and the estate into the bargain. 

We have two chalk pits, each fifteen miles distant 
from this farm, the one hard and dry, the other unctu- 
ous and fat The soapy chalk works freeer and muck 
quicker in the soil than the former, and stands longest 
in the ground. Mr. Whicher had the curiosity to spread 
this field over with the two sorts ; the half that received 
the soapy quality proved certainly the best by a hixfiYielpef 
acre, and this circumstance is attributable to the quicker 
dissolution of one before the other. This difference ia 
found only in the first year's crop ; if the effect was dur- 
able, there would exist a sound reason to prefer one to 

the other. 

/• - 

Every vacant day in the summer months is employed 
in bringing either chalk or marl ; the farmer keeps a 
magazine of chalk in his yard, which he repairs to in the 
spring, whenever he carries it on ^ his young wheat. If 

the 
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^hrmet was rediiced to At n^tessity «f liiring, %v e f y 
waggon load would cost 30^. OThit it ^ current prie^ pidd 
tothisdayfor a waggon loa4 ^ ^her pit, bMides Qs.per 
load is paid to the proprietor. As little or no differeace 
is Tisibie, as before observed^ but in, die first year, some 
£u-niers set the durable quality of the oile against ^s 
advantage of the other ; and if there is a preferen^ It is 
giyen to the former* 

Fease, vetches, and barley, in this loamy isoil> are 
more prtxiuctive with either sort of chalk than wifli 
marl ; and experience has convinced us, that wheat, oats, 
a'ad beans, in the heavier lands, do much better wilb 
marl ; the dianges have been tried every way with die 
different seeds, vajrjring the cialtute on the different soils ; 
and the result of the experiments have finally settled the 
^system of applying chalk and marl as manures, the most 
b^ieficiaily. The method as described by me, is there* 
fore the one that universally prevails in this part of the 
world. It will be observed^ that our method is the ie^' 
verse of the practice adopted in many parts of the king* 
doiii. Marl consdidates the ttature, and sweetens the 
soil of sandy loams ; chalk separates and divides olaya^ 
aod renders it light for culture. I can only say, diat ihe 
forty years' experience of this judicioiis cultivator, 9s 
wel} as of m«»y others, who have invariably pursued hjB 
pko^ indisputably confirms the fact» that eilher of these 
juaaures miy be used with the greatest advantage on 
toy quality of land whatsoever. Mr. Whicher has carv 
ried fo«tr loads of chalk on eldver and rye. grass per acra^ 
as well as' on a lay ; he found it sweeten the old psBi^ 
tnri^^ and thicken the sward of the new. This was 
done in October ISiH; the liayirom new laad^ sixtetn. 
^ Voju XI V» — Sbcond Sejiies, Ddd s^cres 



j3W :.^MeTh Chdk.waClay. 

-MT^ei produced tireiity ioos, • arid the feed of pasturagier 
mu knoreasisd in tike fiiiii^.t>ropoition. r. 
• Mr. Wbicher never alteoqpted chalking gr£us9 until this 
.year. Haviag iiiore than he wanted for his wheat crop, 
.^he.was induced to employ Ihe overplus in tiiis mannejr, 
;ii^ch, from the immediate alteration it made in the 
n^ure of the ground, has and wUl pay him for his la- 
bour most amply. The frost and tibie rains of the whole 
wintsr^^ it happened^ washed' in the particles of the 
nhalk most completely 9 as the crops of both fields, by 
itaexttaordinary growth, fully convinced him. Chalk 
;iq>pears to be a better dressing for hay-grass than marl 
JMr. Whicher has tried this also on four acres ; four loads 
.cm one, and the same ote the other; the two manm-ed 
. with chalk had the advantage very considerably over the 
twd acres dressed with marl, and has produced since 
.1904, iirhen the experiment was begun, at. least a third 
.xw)re food for sheep, horses, and cows, 

• On Clay, 
-' Mr;Whicher never employed clay as a manure but 
once ; then it was merely accidental. He removed an 
^old'mud or clay wall, on a seven acre field, rye grass, 
and broad clover, in October 1801 ; he had a quantity 
^sufficient to cover twb acres out of the seven acres, at 
. the rate of ten cart - loads per acre. Great pains were 
taken to pulvetize the same, that the winter's rain might 
wash it the^ more effectually into ihe land. In the lipring 
months, the two acres had the superiority over the five 
acres, which were inanured with turf ashes,' in the same 
^ontfa, at die rate of teii cart loads per acre. However, 
4n the course of the summer theit^ difference disappeared, 
apd at the hay harvest the ashes beat the clay at the 

•" ^ . ratio 
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' xatio of tix to four ! hoA»f$ At clAy^nB not incc^rp^t- 
rated witii the soU so tiillaiiMl]^ w ^ ^^llk^ i^ tbe fiMt 

: year^ or probalily it mi^t hwe lost itt nutt itiire quali^ 
ties^ if ever it possessed aoy^ as it had been in the shape 
of a wall for not less than a ceDtury^ so that its operas 
tion on these two acr^s may not be ^on^ered a faiT 
trial of merit in the quality of the two mamires. Had tlte 
clay been immediately taken from the pit, or mellowed 

' by being exposed to the atmosphere for a twelve mouthy 
and then turned once or twice purposely for dressings, 

^ the effect might have been in £ivour of the elay. The 

' experiment, accidental as it was^ is certainly incottolu^ 
sive ; clays are of such different Soi^s^and qualities, tUit 
to distinguish properly their poweirs on vegetation, eadx 
sort should be specificany used, in order to ascertain 

iti^ value. - r j . , n-: • r • ^ > •; .1 »i 

I have an opportunity of reportii»g ^^ die Board, tfai^ 
only experiment I know of relating to clay. • Mr. Wini- 
.pey, whose works are well known in the Agricultural 
world, was impressed with a notion, that <:lays were as 

'good manures as marl or chalk; and whiiq- his neig}l^« 
hours were applying these to their laindis, the expense 
he considered as thrown away, while clay was contiguous 
to idietr farms, and to be laid on their ifietds at one^ 
tenth of the expense and labour : to convince his neigfa« 
boars of his wisdom, and their folly, he carried different 
kiiuls of clay on a ten-acre - field, ten loads per acre^ 
treated in all resjpects. on • the land, a^ I^.have spoke of 

' marl, some part of them arable, some pasture.' It was 
applied a^ a top dressing for tiip pasture, and ploughed 
in on- tbe other $ two acres sown with wheat, two acres 

•with'beahs, two aor^s with oats, two acres with barley^ 
(he rest of afield, twio aQres,. remained rye^grass ; the 

«. •. i :». fidd 2 SQJI, 



JkH^ » Iklfik aw^ loMi^ctt gfpffl. TbfSi drill >u8baiidry 
ipw 4M4 katyi^fih k0 ^ft^ t^gie^t adi^e4% Jk> gi^e not 
4sif,ikmi;M9f^ iMit ||^ elvj^** k^ ^i^CfWedy every pes* 
•iiblc advaatagfv liii! i^^UHHiiSt. o£ ci^mni^^ waited with 
jnome vttwtf tUl the hftcy«(t| tc^ see i|i these erG^p& the. 
^^ndtffvl effect of clay, . e^jioipftred with theirs, u^der 
'Ae. old system of marl aad.chalfc. - Ifiis^ 9Rly say, that 
.Ihe u^ole of his crops were^miferab^ indeedi while his 
^gMi>oiirf were as tt^ual ;; aiid by woeful experieoce 
he fownif in 4yis tee saiigiijiiie .f ecommendation s^nd use 
pf clayi instead of the i^^her two, he became the uufor? 
J He et ft dufe <^ extraordinary expense and labour, inr 
;nM6ad of his irieDds ^ and the ityury, rather than benefit, 
^Ihe land eaqperienced from the use qf clayj fully 9on- 
.meed hiaa of Us mistake so much, that he abandoned 
hfar ever as an iqpplication for manure. Perhaps w^ 
^piay observe, ia vmdication of the .total failure of this 
.exi^iment, liiat Mr. Wimpey's clays were of t^e vk^x 
. lorts he eould iiossibly have discoyered^ 

But many eminent wnters have amply described the^ 
jpjpen^ve quahties of marl, chalk, and clay, and their 
great efieets in the aid of agrkulture all over the kingr 
;doBi ; and the buibandman that reasons on their quality, 
and Implies IbemaceordiDgly;^ must ultimately reap, as 
.10 himself^ uncommoa advantagesj^ and the nation to 
jwUch such a cultivator bekmgs^ inore grain and more 
^ttle for ita c^nmunptioii, 

. I h«fe only presupied to |?eport to the Honf^uiable 
Boatd si|ch loi^al information^ under my ii^pecUon) re-^ 
ispecting the natuie^ aj^hoatkifty and effects of marl^ 
ehaik, and clay : if ihe result of any of the experiments 
should be in any degree satis&ctoiy^ I shall c<^|ijdtr 
my si^lf as amply repaid i;>r my ciBWunwrttiops, 
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With Engravings. 

from the Teansactio^s of the Sqciety for the Eacoi*^ 
rag^meut of Arts, Manuf^Kti/res, and QQmizKQ^. 

Tke Silter Medal <f the Society wa^ voted to Mrs. D'OVtllf 

Jvr this CommuTticatioh. 

X BEG leave to coimnunicate a moat desirable method 
of rearing poultry, which I have proved by experie^e i 
ithe ecoaomy and facility with which it may be performed 
would, if generally adopted,, lower the price of butchera* 
meat, and thereby be of essential benefit to the comr 
jmunity at large. I keep a large stoqH of poultry, wbicb 
ire regularly fed iu a morning upon steamed potatots 
chopped small, and at noon they have barley ; they are 
in high condition, tractable, and lay a very great quanr 
.tity of eggs. In the poultry-yard is a s^aU buildings 
similar to a pigeon cote, for the hens to lay in, witii 
frames covered with net to slide before each nest ; the 
house is dry, light, and well ventilated ; kept free from 
dirt by having the nests and walls white*wa$hed two or 
three times a year, and the floor covered once a week 
with fresh ashes : when I wish to procure chickens, 1 
.take the opportunity of setting many bens together,^ con* 
fining each to her respective nest ; a boy atjtends morUT* 
ing and evening to let any off that appear restless, and 
^ser that they retup to tBeir proper places i wl)ie» 
they batdh. tbd chiekens are taken aws^^^ and a second 
^ot of eggs allowed them to set a^ain^ by wbi^h meani 
' they 
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they produce as numerous a brood as before : I put the 
chickens into long wicker cages, placed^ agalust a hot 
wall at die back of the Idlehen firei and within them 
have artificial mothers for the chickens to- run under ; 
they are made similar to those described by Monsieur 
Reaumur, in his " Art defaire eclore tt d' clever en ioutes 
Saisons des Oiseaux domestiques detoufes especesy^ &c. 
in two volumes, printed at Paris, 1751 : they are made 
f f boards about ten inches bn>ad, and fifte^c^ >nc}|i^ 
long, supported by two feet in t)ie front, four inches in 
height, and by a board at the back two inches in height* 
*rhe roof and back are lined with lamb's skins^ dressed 
with the wool upon them. The roof is thickly perforated 
ndth holes-for the heated air to escape ; they are formed 
without bottoms, and have a flannel curtain in front and 
'at Ihe ends for the chickens to* run under, which they 
do apparently by instinct. The cages are kept perfectly 
dry and clean with sand or moss; The above is a pro- 
per size for fifty or sixty new-hatched chickens, but as 
Ihey increase in size they of course require a largei: 
mother. When they are a week old, and the weather 
'fine, the boy carries them and their artificial mother to 
the grass-plot, nourishes and keeps them warm, by 
placing a long narrow tin vessel, filled with hot water, at 
the back of the mother, which will retain its" heat for 
'tliree hours, and is then renewed fresh from the streamer. 
In the evening they are driven into their cages, and re- 
sume their station . at the hot wall, till they are nearly 
"three weeks old, and able to go into a small room, ap- 
propriated to that purpose. The room is furnished with 
frames similar to the artificial mothers, placed round the 
floor, and with perches conveniently arranged for them 
to roost upon. . • - • 

Wheiv 



'i:\ Wbea I iSrit attempted to bring up poultry in the 
niihove way> I lost immense numbers by tod great hdtt 
;and suffocation, owing to the roofs of the modiers not 
, being noffieiently ventilated ; and when . that evil was 
•xemedledy I had .another serious one to encoanten . I 
:iimnd chickens brought up in this way did not thrive 
Tlipon liie food I gave them, and many of them died, till 
.{thought of getting coarse barley-meal, and steaming it 
ttill quite soft : the boy feeds them with this and minced 
potatoes alternately 5 he is also employed rolling up 
pellet's of doughy made of coarse wheat flour, which he 
.throws to the chickens to excite them to eat, thereby 
J. causing them to grow surprisingly. 

I was making the above experiments in the summer 
.for about two' months, and during that time my hens 
'produced me upwards of five hundred chickens^ four 
.hundred of which I reared fit for the table or market. I 
used a great many made into pies for the family, and 
^fQundthem cheaper than butchers' meat. Were I situ- 
,ated in. the neighbourhood of London, or any very 
'Po{)ulous place^ I am confident I could make an im- 
jmense profit, by rearing different kinds of poultry in the 
abov^ method for the markets, and selling them on an 
avterage at the price of butchers' meat. . . 

. A young person of twelve or fourteen years of age 
might hring up in a season some thousands, and by 
adopting a fence similar to the improved sheep-fold, al- 
most any number might be cheaply reared, and w^ith 
^tli^ ([rouble. Hens kept as mine are, and having the 
JWM conveniences^ will readily set four times in a sea* 
:«m; and by setting twice each time, they would pro* 
duce at the lowest calculation eighty chicken3 each, 
'Qivhich wofuld soon make them very plentifuU 
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The most convetiieni; si^e f<tyr bq ifftifidal mdAci^ f«f 
Iprty . or fifi^ ^]ft>ttDg chickens, is about fifteen inches 
rjbng, ten deep. Tour high in front, and tirpat the back; * 
it is placed in a long, wicker cage against a warm wall, 
the heat at about eighty degrees of Fahrenheit's ther* 
nxometer, till the chickeois i^ a few days old, and used 
to the comfort of it, after which time th«y nm^ uoftor 
when they wsnt cest, and abcquim warmth' by etjowdUng 
together. I find it advisable to hav^ : tv^ oar three 
chickens among them of about a w^eek old to teach ih«in 
to peck and eat. I'he meat and water is girexi tfiein. in 
small troughs fixed to the outside of the C£^,/itlNL a 
little is strewed along from the artificial motbef^ as 
Inain to the main deposit. *- :v 

After a certain age, they are aliowed theit 
Eving chiefly oii steamed potatoes, at|d being eit^ate^ { 
tolenibly secure from the depredations dCmeaMiiijy|p(3Sgl|^^ 
are permitted bo roost in trees near the houta;Lv. ^- -r 

I herewith «end a rough sketch of the ap^ratus I 
use, which probably will convey an idea of the business, 
and not to be too complicated for persons employed^ H^^ 
poultry yards, fully to understand ; but to 
trouble and prejudice irx the first out^t, t think it lie*^ ' 
cessary to remark, that if die chickens do not i^esik^l^; 
run under the artificial mother for want of som4 edlii 
cated ones to teach them, it will b^ proper to liattt 
curtain in front made of rabbit or hare skin, trlQH 
fuir side outwards, for die wirmth and comfort foatfiraet 
them, afterwards they run under the flannel oiie)% 
similar to the one I sent, which are preferable for ts^m^ 
mon use, on account of cleanliness, and not being^ 
to get into the ny^uths of the chickens. 

I hav^ had grf at imm^BieRi in reikiing peiAifjft' 
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ab<»re Wtty, and if my time was not oecupied with my 
^itdren and 9ther family concerns, I should most asf> 
stfcf edly farm very largely in poultry. 

RfiFE:Ri:${C£ TO THE £NQRAvma9* 

Fig. 3, (Plate XV.} the apparatus called, the Arti«* 
ficial Mother, with a curtain of gr«en baiee in fbont 
and ends, and holes through the top to allow- the cir* 
culation of air. ' 

Fig. 4f, another viomt of the Artificial Modiar, but 
without the curtaiU) in order to show its sloping dir^c<- 
tioiH ^^^ interior lining of woolly s}ieep*skin. 

Fig. 5, a wiclker hasiu^t four feet long, two feet broad^ 
and fourteen inches high, with a lid to open, and a 
-wooden gliding bottom simiUr to a. bird cage : the Arli-^ 
iieial Mother is shewn, as placed tg^lthin it. 

O. A trough in ^nt to hold food for the chickens. 

I 

D^riptim ^ a Gmg^^ or Meom^r^Jofp Tmbur. 
By Mr, jA|ft£s BROAf), (f Downing-street. 

With au Engraving. 

!F5^ Stiver Medal pf the Society was presented to Mr, 

Broad for this Communication. 

JL HE InstruQtent I send heivwith, is for iiudiiig tho 
girtii of standing timber, and will, I flatter myself, he 
fiiuod exceedingly useful to all gentlemmi, and others 
iNwiug timber to dispose of, and likewise to such par** 
ehasers as wish to pay for the true quantity. At presMt 
a gentleman having timber to di^ose of, is liable ^ be 
imposed on to a very large amount; for though docne 
Vol. XIV.— Second Scries. E e e sur- 
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4^urveyors may be found whose eye is pretty accurate^ 
yet thai is far fro^i being generally the case. ,When ao 
estate is sold on whieh th^ tinfiber is. to be v^ued, I be* 
lieve, there is no other way in general use of finding 
the girth of a tf&e (which being squared and multiplied 
by its length, giv^s the contents) than by act|iaUy get- 
ting up to the miiidle/ where ib^ girth, is usually taken, 
with a ladder. or otherwise: a xnethctd which .is vexy 
troublesome and expensive where the quantity is large. 
The seller h«is, therefore, no way, but at an. enonnpus 
expense, of, Ending the real contents of what he has to 
offer; and as the buyer, if a dealer, fronibisifcnawl^idge 
is able to form a mote accurate judgment, it. often hap- 
pens that the seller sustains much loss. / hai^eJbunm ii 
exceed 50 per cent. Having some time ^go a large qtian- 
tity to survey, I thought it possible to invent an instru- 
ment which would obviate this inconvenience, and which 
might be sold at a low price, be correct in its work, quick 
in execution, and such as any capacity might use. I like- 
wise thought it might be so contrived as to make such 
an allowance for bark, as should be agreed on. . The in- 
strument I send you possesses all these qualifications} 
and is susceptible of several improvements, of which I 
was not aware when I made it, which I will point out ^«l 
the end of my letter. 

It is well known that the diameter and circumferenpe 
of circles, are in a certain proportion to each other, and 
that double the diameter gives double the circumfe- 
rence. . The allawance for bark is usually, one inch, in 
thirteen, that is, if the greater circumference of a. tree 
with the hart on is found to be thirteen inches, it is 
supposed it would be only twelve inches if the hark was 
taken off. - 

The 
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The instrument is composed of two straight pieces of 
welU seasoned deal, about thirteen feet long, joined to- 
gethcr by a pin going through them, on which they are 
moveable, but neither the length nor thickness are of 
any particular consequence, as by following the direc- 
tions hereafter given, they may be made of any size, 
A' little way from the larger end is a brass limb, I call 
the index, on which are engraven figures denoting the 
qtiarter-girth in feet and inche's. To use this instru- 
ment, it is only necessary to take hold of the large end, 
and apply the other to that part of the tree where you 
wish to know the girth, opening it so wide as just to 
touch at the same time both sides of it, without straining 
it, keeping the graduated side of the index uppermost, 
on 'which the greater girth will be shewn, after allowing 
for the bark, by the inner edge of the brass on the right' 
hand leg. An operation so easy and simple, that a per- 
son of the mealiest capacity might measure a great num- 
ber of trees in a day. 

For taking the height of a tree, I would recommend 
d^l rods of seven feet long, made so as to fit into ferrils 
at the end of each other, tapering all the way in the 
same manner as a fishing rod. A set of five of them 
with feet marked on them, would enable a man quickly 
to measure a tree of more than forty feet high, as he 
would be able to reach himself about seven feet. 

The improvements it is capable of, are, making a 
joint in the arch or scale, to enable it to shut up (when 
the legs are closed) towards the centre, which would 
make it easier to carry. Secondly, as it sometimes 
happens that standing timber is sold without any al- 
lowance fbr bark, and at other times with a less allow- 
ance tban one inch in thirteen, two other scales on the 
;- E e e 2 index 
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iiidex might be added in such cases, one without any 
allowance, and the other to allow as might be agreed on. 
I would have added these, but thought the Society 
would rather see it in the state in which it has been tried 
on a large survey, as any artist can with great ease add 
whatever scale he pleases. The present scale allows 
one inch in thirteen for bark, and is calculated on the 
following data. The diameter of a circle whose quarter 
circumference is 26 inches, is 33WTrinGhes. The diame- 
ter of a circle whose quarter girth is 6 J inches, is SiVr 
inches. - To graduate the scale, the instrument is opened 
so as to take in at the small end between the touching 
points diVir inches, and a mark is made on the arch to 
denote 6 inches quarter girth : it is then opened so as 
to take iti 33VW inch^, and another mark is then made 
6h the arch, to denote two feet quarter girth ) (these 
marks are made close to the inner edge of the brass on 
the right hand limb) ; the space between them is then 
divided into eighteen parts, which represent inches^ 
and are again divided into hal^ for half inches ; if any 
notice is to be taken of quarter inches, the eye will 
easily make a further decision. 

Reference to the Engraving. 

Fig. 4, (Plate XVI.) aaaa two long pieces of well- 
seasoned wood, joined near the.middle,by a pin b going 
through them, forming an axis on which they move ; 
C c^ two pieces of brass screwed near their upper ends, 
on the sides opposite to each other, and prqecting over 
to form the measuring points. </, the index fastened 
to one of the pieces of wood at e, and moving freely 
undi^r a Small bar 9Xf ; g g screws with nuts placed in 
the middle of the long slits of the two arms, to wedge 

them 
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them opeii^ whereby the vibration is destroyed, and this 
arois, though light, are rendered stiff; AAA A screws 
and nuts to prevent the arms from splitting. 



A Certificate from Mr. J. Wilkins, carpenter, of 
Sandy Lane, dated May 4, 1805, stated, that he had 
used the instrument invented by Mr. J. Broad, for mea- 
suring timber standing, and that he believes it to be a 
correct and valuable one. 






An Account of the Progress and present State of the Works 
undertaken with a view of forming a Tunnel under the 
Thames. Communicated in a Letter to the Editors. 

With a Plate. 

Gentlemen, 

X HE Directors of the Thames Archway Company 
having circulated among the Proprietors a' printed ac- 
count of the state of the works, and advertised hand- 
some premiums fof the best plan for completing them, 
I take the liberty of transmitting to you one of these 
circulars, presuming that it is not incompatible with 
the design of a work devoted solely to the advancement 
of the useful arts to insert it therein, and that many of 
your readers would be gratified by its appearance. The 
object of this statement being to procure the best plan 
for the completion of so useful, so peculiar, and so 
important an undertaking as the forming a road under a 
great river, you will be forwarding the views of this 
Company by inserting a copy of the enclosed, or the 
substance of it, in the Repertory of Arts, &c and oblige 

- A Constant Reader, 

and a Proprietor of Thames Archway Company. 

« This 
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• ** This -Company was established by Act of Parliament 
for the purpose of forming a tunnel under the river 
Thames either for foot passengers or carriages, or for 
both ; and by the unanimoms opinion of every engineer 
who had been consulted, it was deenied necessary, as a 
preparatory st^, to make a drift-way to e^ctend as far 
as the deepest part of the river ; and according' to the 
original plan of.tbiSiUndertakhig/it was intendbd then to 
begin to construct the tunnel^ carrying it forward in 
both directions. from the centre to the North and South 
sides of the river ; ^ shaft was therefore sunk on the 
South side near the Horseferry, Redriffe, and a drift- 
way made to the point first proposed. It was however 
then determined to continue the drift ta the opposite 
shore, in the line and direction of the proposed tunnel, 
for the sake, amongst other reasons, of exploring the 
ground through which that part of the tunnel was id- 
tended to pass ; and thereby enabling the engineer to 
anticipate and guard against difficulties. 

In pursuance of this determinati(jp the drift- way was 
carried on to the extent shewn in the accompanying 
plan, at A, when the engineer proposed another mode 
of executing the tunnel, and, in his opinion, much 
less difficult and less expensive, and for^which the fur- 
ther 'extension of the drift would be useless ; the Direc- 
tors being convinced that there are many methods of ac^ 
complishing the object, and that it is their duty to pro- 
cure the best in their power, thought proper, before 
this or any plan were adopted, to suspend the works, 
and to invite ingenious men of every description to a 
consideration of the best means of completing so useful 
and so novel an undertaking. 

With 
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' With this view the Directors are induced to offer the 
following premiums,' namely, ^ ^ 

Two hundred pounds to the person whose plan ^all be 
adopted and acted upon ; and a further sum of three 
hundred pounds if it be executed. 

The first premium to be paid within three months 
after the plan shall have been put in execution. The se- 
cond premium within three months after the tunnel shall ^ 
have been opened for passengers. 

The plans to, be accompanied with full and clear spe- 
cifications and directions how tO' carry them into execu- 
tion, and an estimate of the- expense. They must be 
signed by fictitious names, mottos. - or marks; and wilt 
be returned if not adopted to anv nerson claiming them 
under tlie fictitious name, mot^o^ or mark; the real 
name to be enclosed in a sealed note, and externally 
marked with the fictitious name, &c.; which note shall 
not be opened unless it be that of the person whose plan 
shall be adjudged entitled to the premium. 

All the plans wUl be submitted to the judgment of 
eminent and competent persons chosen by the Directors, 
who shall not be either Proprietors or. Competitors ; so 
that every person offering plans may rely upon tlie fair- 
ness and impartiality of the decision. 

The plans must be delivered at the office of Mr. Wade- 
son, in Austin Friars, London, Solicitor to this. concern, 
on or before the first of June next 

To 'enable engineers and others to form correct opi- 
nions on the subject, the Directors have caiised the fol- 
lowing account of such facts jis were noted to have oc-. 
curred in the progress of the undertaking, to be extracted 
from the Engineer's journal, which is accompanied by 
an engraving shewing the plan and section of the works 
a9 far as they have proceeded. 

• Fig^ 
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I 

Fig. 1 (PI. XVtL) i$ the section of the rivers diaft, and 
drift-way, B the shaft on the South shore lined wkh 
nine inch brick-work laid in cement impervious to water. 
The strata through which it passed consisted. 

Ft. In. Ft In. 

1. Brown clay .....««. 9 

2. Loose gravel with a large quantity 

of water..., 26 8 

3. Blue alluvial earth inclining to clay 3 

4. Loam ....« , 5 .1 

5. Blue alluvial earth iocliniog to 

cUy» mixed with shells ^. ^ 9 

6. Calcareous rQq|t in which are i'^ ^ 

bedded grav^O)^<^^^9 ^^^ p 
hard as to resi^Mdie pid^ aK^«i|,nd 
to be broken c y by w^dgear ..., 7 6 

7. Light coloured inuddy shale, in 

which were imbeddedF^jpyrites 

and calcareous stones ^..... 4 6 

S. Green sand with gravel and a lit* 

tie water 6 

9. Green sand ^ 8 4 

68 4 

From the surface of the ground to high 

water-mark ,..^. . S 



.»^NMM*^k< 



Depth of the i^aft from high water maik 76 4 



•^ 



The gravelly stratum No. 2, in the shaft extends about 
400 feet into the river from high water mark at T to V ; 
at this latter place it is about two feet thick, and under- 
neath is alluvial earth approacliing the nature of clay. 
. The framing of the drift consists of three inch plank, 
five feet high, three feet wide at bottom, and two feet 
six inches at the top inside. 



Fig. 
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Fig. 2 is a plan of the drift- way and shaft, 
la proceeding with the drift- way from the South to the 
North shore, the strata were constantly varying at the face 
of the drift as *noted at the following places specified. 
The variattotis in the intermediate ispaces were not noted. 
Face of the drift at the entrance from 
the shaft, measuring from the bot- 
tom upwards, Ft. In. Ft. In. 
Green sand 4 g 

Gravel , o 6 

* 5 

At 1 77 feet from the shaft, 

Green sand , 4 

Gravel 6 

Blue muddy shale 6 

5 

At 234 feet, Green sand 3 9 

Gravel 3 

Blue muddy shale l 

5 o 

At 295 feet. Green sand ..« \ 3 7 

Gra^'tl 3 

Blue muddy shale 1 2 

5 

At 317 feet, Green sand ., 3 5 

*Gravel 4 

Blue muddy shale 1 3 

5 

At 321 feet. Green sand 3 3 

Gravel 4 

Blue muddy shale 1 5 

•— ~ 5 
At 333 feet, Green saud ....» 3 3 

Gravel 4 

Blue muddy shale *. 1 5 

5 

Vol. XIV.- j^econd Sirij&s* F f f At 
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At 350 feet, Green sand «• 2 8 

Gravel ., « .*.. 4 

Blue muddy shale 2 



At 966 feet, Rock 3 

Clay 4 

Shells 2 

Clay 1 

Cockle shells................. 4 

Clays and shells. I 

Sand.;. / D 2 

Clay , 6 

Sand O 5 

At 972 feet, Clay and shells 4 

Sand ,„ 1 

At 992 feet. Clay and shells 8 

Sand 4 4 

< 

At 1011 feet, Sand , 3 6 

Clay ..;...;:,....;....:..... l 6 



5 o 



At 493 feet, the green sand ends, % 

At 730 feet, Hard calcareous rock, 

mixed with loamy land — ■ — 5 

At 799 feet. Hard rock .." 5 

At 858 feet. Ditto 5 

At 901 feet. Ditto ,. * 5 

At 931 feet. Rock, with a little sanid 

and shells, and water 

in the roof •... 5 

At 945 feet. Hard rock 2 6 

Clay and shells „. 2 6 



5 



6 



5 



5 



5 
The 
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The Quantity o£ wi^er in the grav«iUj stmtitm Mb. 2 offr 
thee s^aft, was $# coDsiderable, that a foufteea«iior&e eng^d^ 
oQuld only ke^p tlie water a few feet heiow its natuml' 
level, and the slmft wa» snak throogfa, hy fBx the greatest 
part of this stratum, into ^be blue stratum No. 3, trith 
tfeke water standing in it to the depth of several feet.. 
It is well ascertained that ibis stratum of gravel extendi 
through a considerable part of the adjoining country ; 
but borings being mude in the sbait from tiie bottom of 
thij^ stratum, no water was met with in the sub strata 
to the depth of eighty- six feet from high water, wheref 
a spring was discovered, which rose in a few hotirs, 
•through pipes inserted for that purpose, to a higher 
level than that in the gravelly stratum No. 2v The sha^ 
was therefore sunk only to the depth of iavent^-«ix 
ftet four inches. 

. Tlie drift was then carried forward in a horizdiital di^ 
rection to the North, five hundred aad fifty«»iiine feet. 
And', in order to explore the ground in Ae Northern 
part of the line of the tiien proposed tunnel,, the drift 
wks turned to the West tw^etity^tfaree feet six inches 
from the centre of the former line to the centre of tte 
new dii'ectiou, and then to the North, as sfaewii' ki ¥vg^ 
3^ (intended to be enlarged afterwards to the stfce <>f thft 
tumnel) and carried forward three hundred atid fbrty^ 
one feet, making tlie distance from the ^aft to l^e be<> 
ginning of the rise at D niiie hundred and twenty-ts\^o 
feet. Through the whole of this line no material inter*. 
ruption occurred ; the strata^ as shewn abcrve^ conisisted 
of firm sand, caloateous rock, and eoiiCFetied granel, 
with no more water than was easily k^^ under by a 
Sonrteen-hoTse engine. 

' 1 At the point D the drift was made to incline upwai'ds 

Fff2 at- 
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St the tateof one foot in nine. In proMScuting ^s part 
Qfthe4nft» at the dittanee of turenty •tbreie feet from 
the beghming of the incline, the earth in the roof broke 
dowQi and discharged a great fjnantity of sand and 
water into, the^ drift.' At the time this cireumstance 
hafi^ned, a space of only six inches by thirty of eafth 
in the roof .and none in the fsce was 1^> untinibered ; 
and through this space the earth kept failing by degrees, 
until a hole was formed capable of letting a ^maii stand 
vp. in it ; who observed a quicksand, about three feet 
tbick^. and about four or five feet above the roof of the 
drift The stratum between the drift and sand was clay ^ 
water flowed from the sand. The hole was after. some> 
difficulties fiHed. up, and the works proceeded. 

From tlie observations which had been . made in . the 
progress of the drift, the engineer found, that the stratt 
dipped slightly from the South to the North, and con- 
cluded that the. gravelly stratum. No. 2 in the shfliit 
would end iu qiiicksand. This inference was confirmed 
hy borings in the North shore at £, and by the fact that 
the wells there areniuch.de«f>er than on the South. In 
,iaJrpectation therefore of drawing off the water irom the 
Ua^ of the work, .borings were made at D, tlnrough the 
fQof of the drift, and pipes forced up to the top of the 
quick-sand, which had the desired eflfect. The , water 
came fre^ from sand for a c<»isiderable time ; but wheo 
.the sand began to cO^e through any of the pipes tbej 
were plugged up, and others occasionally inserted in 
di&erent |^ces to . the South .(^ these, .with the sam^ 
pbilt^ti^'^iYiew; an4 yvliich kept {be face of the Wtek 
iiry. .By this lo^ans, and by vising the ntmKist precautimi 
in all othe^ respects, the drift was afterwards esteoded 
:£;jevfsp|y feet beyond this fracture ; where .tile toel bnAe 

down 
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ilpwn li aecpnd time, and sand and water entered the 
drift-way with great violence, and to an alarnrxing de- 
gree ; so that in about a quarter of ai! hour the water 
rose in the shaft nearly to the top of it. ' On examining 
tJie river an opening or hole at w was discovered in the 
bed, of about four feet diameter and nine feet deep, 
and its sides nearly perpendicular. Into this hole, clay 
partly in bags, and. other materials, were thrown, stiffi- 
ciept to (ill it up ; and which succeeded in stopping the * 
communication between the river and the drift. The 
face of the drift was again opened, but the men could 
make but little progress, as the water and sand fre- 
quently burst in upon them, and drove them away. " 
Pipes were again put up at G,.and the drift was extended 
twenty feet six incites further, in nearly a horizontal 
dicection, through the quicksand. The face was then 
timbered up, to prevent any further fall of earth or 
s^nd ; and a pipe nine feet long forced upwards diago- 
nally at the face of the drift. The first eight feet through 
.which this pipe passed was blue clay, and the la^t 
jtoot quicksand^ of which a considerable quantity ini- 
m^iately flawed - into the drift. This pipe soon be- 
.catoe clogged up, it is presumed with clay, as some 
luoaps came through nearly as large as the diameter qf 
t)ie pipe. Another pipe, eight feet six inches long, 
was. inserted horizontally in the face, and discovered 
nothing but blue clay : m sand nor water came 
through it. 

At this pjBriod the Eugineer reported, that he had 

fl^a^incd the bed of the river, and found the hole at ^ 

cepstd^ably increased both in width «nd depth, and 

jdip emb.at X very .much sunk; and tfiat he had no 

jdoabt these two fractures commtmicated underneath' 

He 
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He thieil gave it as his opinion that an underground ttrn-^ 
nel could not be made in that line, unless the fractures 
were covered by caissons, without which the furthei* 
progress of the drift would be useless ; but that he had 
no doubt of being able to make a tunpel over the samf 
line through the river, sufficiently deep into its bed, by 
means of moveable caissons, or coffer-dams, and at a 
less expense considembly than the original estimate for 
the underground plan j and without any impediment to 
the navigation of the river. Under these circumstances 
the further progress of the works was suspended. But 
the Directors think it necessary to state, that although 
the Engineer then in the Company's sendee was of 
opinion that an underground plan could not be executed 
in- or very near the proposed line, yet there -are others 
of a contrary sentiment ; and notwithstanding the Di- 
irectors are in possession of designs or plans (which may 
be, inspected on application at the Clerk's office iti 
Austin Friars) for completing the undertakings yet 
wishing to avail themselves of all the ability of theit 
Country, in an undertakings of such novelty and impor* 
Idnce, it becomes their duty to await the 'event of tliift 
hddress to the public, before any plan be adcqpted, how- 
fever considerable its merits, or however eminent its 
authoris. 

In' the design of any plan for this concern. Engineers 
will doubtless pay particular attention to the difficulties 
which are likely to occur, from the situation of the 
quicksands, the communication with them andtheriver^ 
and the falls in the bed of the river. And that Ifaejr 
%fill not consider themselves as^ prevented* from offieriiig 
plans for executing the tunnel through the ri?«r its^, 
by means of caissons, coffer-dams,- or any other method 

- (if 
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(if sUch method appear to them preferable to the un* 
derground mode), provided in the execution of su(;h 
plans no impediment be occasioned to the 'navigation of the 
river. 

It is necessary to state that any alteration in the line 
of the tunnel can be but inconsiderable, as it must be 
confined within the limits of the ground laid down in the 
accompanying plan. 

It is an important consideration with the Company, 
that the sisse of the tunnel be large enough to admi^ (wo 
carriages to pass each other ; oi" two of smaller dimen- 
sions, each to admit a carriage. 

The Company contemplate a foot tunnel, only in th^ 
event that a larger one should appear to be impracti-^ 
eable. 

The plans must be formed with regard to the tumiel 
being lighted. 

N. B. That pUn whose line is the shortest, and as- 
sent the easiest, will have great claims to preference, if 
equal in merit in other respects.'^ 

RErERENCE TO THE PLATE. 

Fig. 1 (Plate XVII.) section of the river and works. 
Fig. 2 plan of the same> 

B the shaft A B the drift- way, as far as it has 1>een 
executed. The dotted lines D^ and EF, Fig. 1, shew 
the proposed ascent and opening of the tunnel. ^ The 
dotted lines in the plan, Fig. 2, shew the proposed direc-^ 
tion of the tunnel. The width of the river at low water 
is 64^ feet, at high water 850 feet. The distance be- 
tween the drift-way and the bottom of the river between 
D and E is no where less than 28 feet, and from D to A 
no where less than 25 feet. 

The parts shaded in plan Fig. 2 are buildings. 

On 
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On the Decomposition aniBec&mposiiion of the BoracicAcid. 
By Messrs. Gay-Litssac and Thenard. 

From the JofJTiNAL de Physique, November 1808. 

XT was aimomicec], in a note read the 21st of last 
Jupe^ at the Institute, and printed in the Bulletin of the 
jphilomathic Society for July, that by treating fiuotic 
and boracic acid with the metal of potash^ results wei^ 
obtained that could not be explained, but by supposinjg 
these acids to be compounds of a combustible base and 
oxygen. Nevertheless, as these acids bad not been re- 
"Compounded, this analysis was not given as being per- 
fectly demonstrated. Since that time the researches 
have been continued and varied ; and it is now certain 
that the composition of the boracic acid is iio longer pro- 
blematical. In reality, this acid may be decomposed 
and recomposed again at pleasure. , 

To decompose it, equal parts of metal of potash and of 
ver^ pure vitreous boracic acid were put into a copper 
tube, to which a bent glass tube was fitted. The po{q>fr 
tube was placed in a small furnace, and the extremity 
of the glass tube plunged in a basin of c^uicksilyer. The 
apparatus, being thus prepared,* the copper tube was 
heated by d^prees, until it became slightly red^ audit 
was kept in that state for a few minutes ; when the ope- 
^ratiou being stopped, the apparatus was cooled and the 
matter taken out. The following were the results of this 
experiment. . 

As soon as the temperature was raised to^about 150, 
the mixture became suddenly red, a circumstance that 
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wtts more strikingly seen when a glass tube was used. 
Much heat was produced, so that the glass tube was 
partly melted, and/ sometimes broken, and almost tEe 
whole of the air in the apparatus was driven out wilb 
great fofce. From the beginning to the end of the'et- 
periment, only atmospheric air was disengaged, and 
some bubbles of hydrogen ; which latter w^re not t^ 
fiftieth part of what the metal of potash that was em* 
ployed would have disengaged from water. All the 
metal disappeared, although it decomposed ; only part o^ 
the acid was decomposed ; and these substances werct 
changed by their reciprocal action into an olive grey 
substance, which is a compound of potash, and of the 
basis of boracic acid. This, mixture was taken out of the 
tube by pouring water into the tube and heating it 
gently ; and the boracic radical was separated from it 
by washing it with hot or cold water. It is, howeyer, 
best to saturate the alkali contained in the I'esidual mix* 
ture with muriatic acid, before the washing is performed ; 
for it appears that the boracic radical is capable of being 
oxydksed, and even dissolved by the alkali, to which it 
communicates a very dark colour. That which does not 
dissolve is the radical itself ; which possesses the follow- 
ing properties. 

This radical is greenish brOwn ; fixed, and in^olubl^ 
in water. It has no taste, nor any action on tincture o^ 
litmus, or on syrup of violets. Being mixed with oxy- 
muriate of potash, or nitrate of potash, and projected 
into a red hot crucible, it entered into a vivid combus- 
tion, of which the boracic acid was one of the products. 
When treated with nitric acid, it made a great efferves- 
cence even in the cold ; and when t;he liquor was evapo- 
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nted, jnufibiiottoip acid wns .Qteaiiie4. B»t ;^^ vom 
'iOfirietti mA tiioat jonport^ot pf »U ^ {ihemmenfi pip« 
iittcml h$-^h» i>cvni$aie radkvl .mi^iw plftf^d.Hi eG^qrfiac^ m^ 

'Wifteii tjbme 4«3Qigiy«ninAs 4fowr :a»d P. half gmi^g) of 
Snvaqus ra^ml vease (projected do to » silver <:rueible, ^- 
Ml^edlo a dark red, and itbecr^tble ooy^i^ wiib 9. jar^ 
•w^tajtlung about a \Stse ifmo pi^ts a^ one ioigbt^ jof 
Qifiygda, and the urbole p}acod over quic|4ikar> a mopt 
sa{]tid comb^stioa Aook piaoo, and the /guM^i^Hy^ rosie to 
jab«ut the cnidclje of ^e j^. Neveptb^liass ^ co.]wb]D$«- 
ituifon of ftbe j^oraek acid A^as' far frooi boiug o^mplete ib 
^s exiperioiAnti. The canse of this hiodranco is^ ^at 
H^ vadkal i& coBverted at &rst into a black oxyd, as J6 
iiosr ifii^t clis^4»vered, and the external ^pants of thjjs oKyd 
chwaging sAevwai^ds in^ boracic acid, it m^Hs funid 
hinder8'tb« oxygen from ax^ting upon tfee iiitornal parts. 
- Therefore if a complete con^bustion is de^^^re^^ it %s ne- 
cessary to dissolve away thij acid, and ireat the w- 
inaiiader with oxygen, at a cherry red heat Jt then 
turns with less yic^enoe, aad absorbs leas oxygen than 
before, because it is alijeady combined in some meaa^e 
with oxygen, and the extenial parts changing as b^ore 
into boracic acid are melted, and again hinder the coi^r 
bnstion of the external parts. So that to conv^ert the 
»^hoJe into boracic acid, it must be subjected to a girett 
nnmbef of 'ftuooiessiye coaxbustioas, and as nwiy 
>fasbings. 

Ill these cQnabtw»tions, oxygen is tdway^ absorbed, 

without tb« disengagenient of any gas, and they idl 

. produce a suf&cifiRt jquai\iilty of iadd to yield crystaUized 

bojracic .acid by fveaiiog Ae pjrodi^cts with boiling water, 

aidecj 



aidtod bj^ i pr^^w «f^[Mnulkia aniid. coding; Qf tiUft' 
acid, a specimen is presented to the InstitcMl • 

The IipiiaK^ie seeid aisoF e^Mhids the araRiHf pUetoi^^^ 
with mr as wkli oxygen ^ i!be 0nLjr diifii^eftce i^ 4jbft timr 
cdttilliMtnkin. k less #apid. 

It foiUovni fT«n> ^mm i^xpHseknerKtsy thai 'the: hma^ 
acidvis compost dF erxjrgeir und a oombostibte* booi^v 
Every thing shews thiDt.di&s sdbtstaaiie^ \Amii it vet pia^i 
posed to call borium (^borej is of a peculiar nature, and 
ought to be classed with phosphorus, carbon, and 
suIpfeuY, it appba^s thM it r6^ifrre^ a ^e^t cjtiairtrif^ of 
oxygen' to change it ifito bordcit acirf, and tftirf it j^re- 
yiously passes in^ the stance of » bkick Cf^l^A 

Many chemists have made experiments on tbedecQifl-' 
position of the boracic acid, from' wtence they havcT 
dra,wn different consequences. > 

, Fabroni supposed that tins acid was a fnodification c^ 
the muriatic acid, see Fourc. Sys. Conn. Chim. aft. 
Acide boracique. 

A long series of experiments oh the phehbmena which 
resulted from" treating the boraci6 acid with ox^-mufi- 
atic acid iiuiy be found in the 5th voL of the Annules 
de Chimie, p. 202. These experiments were made by 
Crell, who concluded from them, that carUon wa& one 
of the elements of this acid. . 

Lastly, Mr. Davy, whose memoir has been in France 
upwards of two months,, on submtittmg moistened ho* 
racic acid to the action of the Voltaic apparatus, ob* 

served traces of a black combustible substance at the ne- 

■ . . ' • ■ . ' ' . ' 

gativQ pole^ but he acknowledged^ tfiat being busied' 
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with experiments on the alkalies, he did not follow up 
this observation. 

So that to the present time the elements of the bo- 
racic acid were unknown. We had indeed, as mentioned 
above, announced (2 1 st June) to the Institute, that this 
acid contained oxygen, and c^ course, a combustible 
body; but as we had not then recomposed it, its nature 
could not be regarded as determined. 
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On the Action of the Metal of Potash upon metallic Oxj/ds 
and SaltSy and upon the earthy and neutral Salts, 

• By Messrs. Thenabp (sind Gay-Lussac. 
From the Journal de Physique, January 1809. 

JjElNG convinced, from a great number of experi- 
ments, that it was not possible to obtain muriatic acid 
perfectly exempt from the presence of any other body, 
the direct action of the metal of potash upon the muri- 
ates was fixed, in order to discover whether the acid, 
would undergo any alteration by this mode of research. 
* Muriate of barytes, previously melted by a red heat, 
was pulverized and introduced into a small glass tube, 
into which a small globule of the metal had been previ- 
ously placed, but no action took place, neither without 
nor with heat ^The m^al traversed the salt without any 
perceptible alteration ; and on water being added, afier 
the matter was cooled, a rapid inflammation took place. 
Other alkaline muriates did not give more 'satisfactory 
results.. The insoluble metallic muriates, such as mu- 
riate of silver and calomel, were then tried in the same 
manner. As soon as the temperature was sufficient u> 

melt 
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melt the metal, t)ie mixture took fire, and the salts were 
reduced. In both these experhneots the tubes were 
broke ; and in that with the muriate of quicksilver there 
occurred a slight detonation of the mercurial vapour, 
vin both trials muriate of potash only was produced, and 
there was no trace of the muriatic acid being decern- ' 
poved. , 

As these experiments, led to no hopes of decomposing 
by this means the muriatic acid, the action of the metal 
of potash upon the other salts, and on the metallic 
oxyds, was inquired into : the preceding mode of trial 
being constantly adhered to. In all these experiments 
the heat applied h^ always been rather mote than was 
necessary to melt the metal. Somptimes, as in the de- 
composition of phosphate of lime, sulphate of barytes, 
oxyd of zinc, &c. it has been nearly 300®, Cels. The 
tubes were always broken whenever the combustion was 
very rapid. The following were the results. 

Sulphate of barytes. Decomposed without flame, and 
a sulphuret of barytes was formed. 

Sulphite of barytes. Brisk flame, a similar formation , 
of sulphuret of barytes. 

It may he concluded from these two experiments, 
that the o^yj^en is much less condensed in the sulphite 
of barytes,. than in the sulphate ; and it is also very pro- 
bable that the oxygen is less condensed in the sulphurous 
9<:id, than in the sulphuric. 

Sulphite of lime. Slight flame, a very yellow sul- 
phuret was produced. 

Sulphate of lead. Very brisk flame. t 

Sulphate of slightly oxydized quicksilver. Flam^ as 
when calomel was employed. 

Nitrate 
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• Nkmte of batryles. . Yerj bricik ibme> and dieiteHer 
floDg oat of the tube. 

Nitrate of potaib. fif etal d^^ej&i wkhouft flaite, 
vilkich effect is probably owmg to the niti^^ epiltsiiiDg 

ulalttr 

Oxjitiiiriatie ^ahiw Very brisk flame. 

Phosphate of lime. Decomposition without any ap^ 
pearanoe of flame^ phosphfir^ of hme was prodnded. 

Carbonate of time. Decomposed mtfaomt fiame, and 
charcoal wa^ produced. 

Chromate of lead* A brisk ftame. 

Chromate of qAiicksiiver. Became sligh% red - and. 
the matter changed €6 a green. 

Ar$emate of cobalt. A- bri^k fianm. 

Yellow and gr^en tuti^tic acids. A brink fladxe. 

Ked o2&yd of quicbsiiYer. Very brisk flame^ and a 
slight detonateion of the mefeurial vapbm?. 

Oxyd of silveif, A very brisk flame. 

Krown oxyd- of lead. The same. 

Red oxyd of lead. A bri^ Same. 

Yellow oxyd of lead. Tho' same. 

Yellow and brown oxyds of coppei*. The same. 

White oxyd of ar^nic. Flame. 

^ack ox^yd of cobabl. The same. 

Volatile oxyd of antimony. Fkid:iey bai; not so bri&k 
atf #ith the oxyd^ of copp^f. 

Oxyd of antimony ad maxin^um. Veify bfisk flome. 

,Oxyd of tin, ad max^ttuni. The satfi^. 

Coinmon oxyd of tin. Flame, bot les^ b«^ tban: 
die former. 

Rie*exydefii^n. Vevy slight ffinae. 

Black oxyd of iron. No iblb'e>^ hiA the Uon m^ i^- 

Oxyd 
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upon metaiUc O^^f^ 4^ni Salts, Kc. 4rX5 

Oxf4 irf in WgMWSe, 8V4 m Wi8iv«k* V^ry h/is^ ^^w^ 

W4wifce j>«y<l pf ^ii^c ^€t(iu,Q04, without Am^e. 

*$«^i;© w»» prpdift^ei, wfeiftk <^ki being >0#pl.ew^ 

i)fllii$A> ft*;if it ^,&CS ft vei^y gfp<J pyrophpinis, ^n^ bj^ 
came yellow. This su^tftneeisj » fcowbination of ppt*- 
ash and oxyd of chrome, which is changed by the air 
into a chromate of potash^ 

The actiQn of the ii>etftl of potash upon the earths, 
and particularly iipon zircon, silica, ittria, and barytes; 
and the metal was very evidently altered by all these 
$4}b&|anc^ : ,but cvs t)xe c^yse of this ^Iteration is not et 
prei^eoj wqU .kn'owp, no details are here given on this 
Jicad. If; aj^?i.rs however very probable that the phe- 
' nomena wkicli tJ^He pU^e when the inetal of potash is'^ 
.burnt in siliceous fluoric acjid ga?^ ai:e in no reject due 
tp the siUc:a. 

But, however that inay be, it follows from th^ pre- 
cevltng e^cperiments, that as far 4? is at present known^ 
.1^11 hodieis wJai^Ai contain oxygen 9.re decomposed by the 
metal of potash, and that heat and light are disengaged 
in 9ipciost all these qperations, and the more so, as the 
oxygen is less conde^X^sed, ^o that these decomposition^ 
oQlet ^ mode of app«:eciating the degree of the conden- 
sation of oxygen in its several combinaitions. 

Tliese are the 6xperi^lents which, having taken up 
inuch time, have hindered the autbprs from continuing 
those they had commenced upon the bpracic acid. N«»- 

vertheless. 
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irerlbelesff, it has been discovered tliat the baracic acid 
can be decompoged at a very high temperature by a 
mixture of charcoal and iron, (or platina), and (tf thus 
forming boruret$ ; for Mr. Descotils having exposed si- 
liiilar mixtures to the heat of a forge, obtained metallic 
buttons, which on being treated with nitro^muriatic 
acid, ^^ed very perceptible quantities of boncie acid. 
'So that the buttons were, according to the experiments 
t>f the authors on the nature of boracic acid, a combina* . 
tian of borium, witli plating or iron. 
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fEGEfe DiDOT, of Two Waters, in the county of Hert- 
ford, Gentleman^ for improviements in the construc- 
tion of umbrellas and parasols. Dated March 1, 1809, 
Specification to be enrolled within one month. 

Richard ScantlebCry, of Redruth, in the county of 
Cornwall, Bi^azier ; for a machine by which he counter- 
balances the weight of any volume of water or other 
fluids, required to be lifted by any steam or water en-, 
gine, or other machinery, either worked by animals or 
men, which gains a very considerable power over -any 
machine now in use. Dated March 1, 1809. Specifi- 
cation to be enrolled within one month. 
' Edward Steers, of the Inner Temple, Esq. ; fbir a 
method, directed by machinery, of using the screw, by 
which its mechanical power or its motion is increased. 
Dated March 1, 1809. Specification to be enrolled 
within one month. 

Abraham 
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Abeaham SfiWARD, of Limcfl^er^ in tbe eoimty pa&<p 
tine of Laocastftr, Tin Piate-wortor ; for ftn improved 
Jioojk for baring up the he^^t of horaea in drawing £ar- 
xi«ge9. S|M:ed M»rob 1, 18Q9t. Sp^cafiaatioH to b* £n> 
roUed within one ojiopth, 

Thomas Clatwokthy, of Winrfoid, in thie county of 
Somerset, Sheep^she»n-intk4ir, and John Glatwor* 
THYy of the same place, Sheep-shear3-mQ.ker, his son; 
for shears, on an imprpyed cooistnictiony for shearing 
;sheep. Dated M^rch 1, 19P9. 3p^<^J£cation to be sps^ 
rolled within onia ipontb. 

William Proctor, of Sheffield, in the county of 
York, Optician; for improved methods of raising o^ 
supplying tubes or lamps ^^ith oil, so as to remove away 
the shade of the vessel containing the oil, and in form 
and use ^ual to any mould or wa^ cia^idle, wlucb he 
denominates Proctor* s spiral Avgcmi md ,Candl€rlixmp, 
Dated March 9, 13Qj9. Speg.i£U:MJi9P to be enrolled widiift 
OQe month. 

Frederick Bartholomew FbLSCii, of Oxford<^street|»> 
in the county of Middlesex, Mer ehant, and William 
Howard, of Bedford-street, Lockfields, in the county 
of Surrey, Gentleman ; for a certain machine, instru* 
xnent, or pen, calculated to promote facility in writing ; 
and also a certain blapk writing-inj^ or <;^n»p9sition, the 
durability whereof is not to be affected by time or 
<;;hange of climate. Dated*March 11, 1809. Specifica- 
tion to be enrolled within one month. 

John Heathcoat, of Loughborough, in the county 
pf Leicester, Lace-manufacturer; for a machine for 
the making and manufacturing of bobbin lace, or lace 
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neady resembling foreign lace. Dated March 20^ 1 80^^ 
$|)e(;ificatioD to be eBtroUed within six months. 

James Hakbwill, of Beaumont-street, in the parish 
of Saint Mary-le-bone, in the county of Middlesex, Ar- 
list ; for an hnprovement in the cbnsruction of tables, 
phairs^ and stools, . for domestic, military, and naval 
seitice^ and in the packing* of the same. Dated March 
2f>y 1 809. Specification to be enrolled within six months. 

Simeon Thompson, of Maddox -street, Hanover- 
square, in the county of Middlesex, Gentleman ; for a 
machine or machinery for raising, lowering, drawing, 
ijriving, forcing, impressing, or moving, bodies, sub- 
stance^, materials, fluids, articles, or commodities. 
I>ated March .20, 1809. Specification to be enrolled 
within one month. 

Charles Valentine, pf the parish of Saint James, 
.Cicrkenwell, in the county of Middlesex, Japanner ; 
for a new mode of ornamenting and painting all kinds 
of japanned and varnished wares of metal, woo4, paper, 
or any other composition, and various other articles. 
f)ated March 20, 1^09. Specification to be enrolled 
within one month. 
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ALUMINE, enquiries relative to its decomposition, - 126 
^Ammonia, production of an amalgam from it, - 197 

Andrews, Mr, Phineas. Patent for improvements in a ma- 
chine for threshing corn and all kinds of seed» . - 72 

Archbold, Mr, John Frederick. Patent for improvements in 

making brandy, *- - - - 215 

>( Banks, Sir Joseph. Description of the blight in wheatj 61 

Bwrrattf, Mr. Zachariah. Patent for a machine for washing 

linen and cotton clothes, - - - " 153 

Barrels, for fire arms, patent for a method of making them, 21 
Bartleyj^ Mr. Neheiuiah. On the culture of broad-leaved 

clover, ----- 33 

Bell, Mr. WiUiam. Patent for an improvement in making 

pipes or pumps, - - - - 31 

BerroUas, Mr. Joseph Anthony. Patent for a method of 

making in&llible repeating watched, - - 36(4 

Blight in Wheat, *obsei-vationd on it, . - - .61 

f^indne^s in iS^^, description of that disease, - 281 

remedies employed against'it, - 283 

Blood, hydraulic investigations with a reference to its motion, 42 
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Bridge-foorings, patent for improrfed, . * - 145 
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Brooks, Mr, Samuel. Patent for splitting raw hides, 14S 

Brown, C^tain William, Letter respecting Hardy^s Chro- 
nometer, - - - - - 331 
Bfown, John. Patent for improvements in the construc- 
tion of printing presses, , - - - 368 
>^ Brushes, patent for making them of whalebone, ^ 156 
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^ Carriages, four-wheel, patent for a method of hanging the 

bodies and consti?icting the perches of them, - 289 

^ Cartridge-paper, patent for making it, - - 83 

Chalk, observations on its effects as a manure^ - 382 

Clay, tm the empkiyment of it as a manure, - 386 

Clocks, patent for a new principle of donstmctlfig ihem, 1 

^ Clover, hroadf-lea'oed, on its culture, - - 33 

XCock, patent for an improved one, •» - 301 

Coefficients for French inches, table of, - • 49 

" ■■ ' English inches, - . . 51 

yf Coffee, patent for a vessel for making it, - - 224 

y^ Colors, patent for a method of discharging them from dyM 

^ silks, ' - - r . 85 

Compensation pendidum, for a docK or time-pkee^ descrqi- 

tion of one, - . - S90 
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Dampier, Mr, Eduxard, Patent for machinery for rasping 

wood into powder for dyers, - - 2ftl 

yf pavis, Mr. Thomas. On the blight in wheat, * 61 

y Davy, Mr. Humphrey. Electro-chemical researches cm the 

decomposition of the earths, - - 64. 119. 197 
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Dodd, Mr. Ralph. Patent for improved bric^e-fiooiiiigsj 
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D*Oyley, Mrs, Hannah, New method of rearing poultry, 36^ 
Duncan, Andrew, Treatise on the diseases of aheejp, 96. 166 
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Dyvng'^oods and Drugs, patent for machmery for ^fasplng 
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rods for them, - •- - ^ - 21 

Fioorings, fire-proof, patent for them, - - 14S 

Fothergill, Mr. Richard, Patent for a machine for spinning 
hemp and making it into cordage, - - . 7S 

Furmss, Mr. Martin. Description of a new air<-tif ht door^ 

hinge, - - - - • . 319 
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. (Grant, Charles, Viscount de Vavjc. Patent for a machine to 
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■^ His observations on a 
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Gregory, Dr. Essay on the Newton demonstratioii of the 
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Ice, description of the methed of making it at Madras, 94 

Jones, Mr. Archibald. Patentfor a method of discharging 

colours from silk, &c. . - - > - 85 

Jones, Mr. Thomas. Patent for conapositions for trays, &c. 297 
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^ Lamps, patent for improvements in tlieir construction, 14S 

^,' Latitude and Longitude, patent for a machine for shewing 

it at sea, - - ' - ' - q^ 

Lever, essay on the Newtcq^an demonstration of its general 

property, - - . . . 33^ 
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Madrcts, description of the method of making ice there> 9A 

Marling, observations on it> - - - S15 
Massey, Mr. Edward. Patent for an improved cock for 
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Mendham, Mr. S: Description of a watch escapementj^ 161 

Muffles, improved method of constructmg them^ •? 230 
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Printing-presses, patent for improvements in their con- 
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> Pumps, patent for an improvement in making them, - 31 
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Itoebuck, Mr. Benjamin. Description of the method of mak- 
ing ice at Madras, - - - - 94 
Roofings, fire-proof, patent for them; - - - 145 
Ropes, flat, patent fbr applying them to windlasses of ships, 26 ^ 
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Screw, patent for a new method of using it for increasing 

its mechanical power, - " - - - 361 

Seward, Mr. Charles. Patent for improvements in the con- 
struction of lamps> w - . . 148 

Sheep, treatise on the diseases incident^o them, 98.166.249.332.371 

SUks, dyed* patent for a method of discharging colours 

&Qmthem» - - - - 86 

Stass, A. Description of a machine for closing boots ands hoes, 160 

Sj^cTi, Mr. Edward. Patent for a method of using the screw, ' 
for increasing its mechanical* power, - - 361 

fitracey, Mr. Edward. Patent for hanging the bodies, and 
^constructing the perches of four-wheel carriages, 289 
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